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THE WEEK IN IRON CIRCLES. 





The indications of the iron market in almost all sec- 
General Features. |. : e 

tions seem encouraging, and the sentiments of many 
are that better prices are nearby. ‘The price of iron now is close to 
cost of production and furnaces are fairly well booked with orders. 
The tariff bill being settled, car works, rolling mills, stove foundries, 
and, in fact, all branches of the iron industry, appear to be quite 
busy, melting a great deal of iron. All these facts seem to point 
towards an advanced market. The heavy drop in railroad and other 
securities is a discouraging feature in some respects. Particularly 
with some that have shown good dividends does the drop appear 
singular. Many more believers in a better Fall and Winter trade 
can be found now than a fortnight ago. The money question has 
kept out much speculation, as some are of the belief that the market 
has not reached perfect safety, and that it is not improbable that a 
panic may yet come. Duties and heavy crops to be moved command 
considerable money, but as the entire country is in a most prosperous 
condition the present opinion is that iron will be largely in demand, 
and there will be a better market soon. One important and trouble- 
some feature, both North and South, is the car famine. Consumers, 
who have depended upon regular weekly or monthly supplies of iron 
for necessary consumption, are often placed in bad predicaments 
through the inability of furnaces to obtain cars. There seems to be 
no remedy, as the car supply is totally inadequate to the service re- 
quired. The only sure precaution is apparently to order material several 
weeks in advance of actual needs. It is felt that theclose of the year 
will show better prices and that the heavy consumption which is 
general will be carried into next year, resulting in an excellent busi 
ness with prices firm. Several Southern furnaces have gone out of 
blast, some to make repairs, and others because they are not willing 
to run with the market at the present basis. As consumption con- 
tinue heavy this will have a stimulating effect on prices, and on mot- 
tled and No. 2 foundry scarcity is already being felt. The various 
markets present several points of interest, as will be seen below: At 
the close of the week at Cincinnati there were some heavy inquiries 
in the field. Raw material of all kinds continues extremely low. 
This is thought to be due in part to the process of liquidation that 
has been going on among outside holders since the close money mar- 
ket began to be felt. Within the past week the largest transactions 
reported are of this nature. At Detroit there is considerable business 
and figures are fair. Southern iron continues to be the weakest on 
the list, with prices almost as low as at any time in the history of the 
trade. Northern coke irons now cut but a slight figure, as the qual- 
ity of Southern iron has so improved that many manufacturers are 
enabled to use iron which they did not formerly think possible. 
ake Superior charcoal has shown several transactions of consider- 
able magnitude. ‘The buying has not been heavy at Louisville, con- 
sumers preferring to purchase sparingly. The consumption of iron 


continues heavy, and some parties are negotiating for work into next 
year, 





Prices remain low, sales of iron being made on basis of $10.50 





for grey forge at Birmingham, but with a tendency on the part of the 

leading furnaces to ask more money. Consumers of pig iron at Pitts- 

burgh are as a rule fairly well supplied for some weeks ahead and 

profess to believe that when present stocks are reduced they can be 

replenished at low prices. Holders have been greatly diappointed by 

the course of the market, and some of them have been disposed to 

realize at a concession. A somewhat more hopeful feeling begins to 

prevail, however, as it becomes known that the consumption of pig 

iron is at last in excess of production and that stocks are being con- 

siderably reduced. Continued activity has marked the Chicago mar- 

ket during the past week and a considerable quantity of both North- 

ern and Southern coke iron has been placed. Lake Superior charcoal 

is in better demand, but coke irons are the class which is being mainly 

called for. The market is in a healthy condition in all respects. Trade 

at St. Louis during the past week has been on a fairly satisfactory 

basis. In Southern irons there is a decided scarcity of No. 2 foundry 

and Nos. 1 and 2 soft, irrespective of price. 

The scattering demand for more ore that has been 

manifested during the past month has crystallized 

into a sharp inquiry, and the producers could without difficulty dis- 

pose of another half million tons of standard ores, if they had it to 

sell. Within the past week the market has been thoroughly searched 

for odd lots of marketable ore, without, however, yielding any re- 

sults. The demand is not confined to any particular locality, as is 
shown by four inquiries received by a single firm: Of these four, 

two came from the Mahoning Valley, one from Western Pennsylva- 

nia, and one from the East. How great the need of ore is in some 

quarters appears from the re-sale of a 10,000-ton lot, made on Tues- 

day. A firm of furnacemen, deciding to confine their operations 
more largely to the Bessemer line, wrote their Cleveland sales agents 

to that effect, and asked them to find a purchaser for this lot of non- 
Bessemer. Within an hour a purchaser was found, at an advance of 
twenty cents a ton over the price originally paid, and this ore was 
first sold last October, when fancy quotations prevailed all along the 
line. The ore shipments are still lively, but there is very little gain 
over the increase already recorded. The colder weather predicted 
for the end of this week may to a large extent influence the amount 
of ore yet to be brought down. The coke situation remains un- 
changed. Prices are high, and some trouble is experienced here and 
there in the prompt supply of furnaces. Freights are firmer, but 
there has not been any considerable increase in rates, such as is 
usually the case gt the close of navigation. 

Persistent inquiry among old and experienced furnace- 
men fails to bring out any explanations as to the cause 
of the peculiar and altogether discouraging characteristics of the 
present market. Everybody has had his guess, but nobody seems to 
have approached the solution as yet. All the authorities are agreed 
that the consumption of pig iron was never as great as at present. 
It is no less a fact that the stock of pig iron of which the Western 
Association has knowledge is steadily decreasing. All the products 
of pig iron are enjoying a season of prosperity that closely approach- 
es the symptoms of a boom; bar iron is very scarce and commands 
its own prices; sheets are a fancy article and bring whatever the 
makers ask for their output; consumers of steel in any manufactured 
form consider that they are doing their customers a favor if they sell 
them any material at all, irrespective of the price which, for some 
commodities, has advanced as much as four dollars aton. And yet, 
in spite of all these good things, the slump in pig iron continues, and 
there is no sign anywhere of a betterment. The volume of business, 
while in the aggregate fair, is wholly unsatisfactory because of the 
multitude of small sales rather than good-sized transactions, so that 
the prevailing prices ought not be considered as holding good for 
round lots of iron. Bessemer brings $17 in the Valley, but that fig- 
ure has been undersold. A strictly No. 1, all lake ore foundry pig 
brings half a dollar less, and the entire list is ranged in conformity 
with these prices. All the furnacemen can do, now-a-days, is to wait 
for better times, 


Iron Oré. 


Pig Iron. 
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THE SHIPPING CLAUSE OF THE NEW TARIFF LAW. 

The Cleveland Press does not like the shipbuilding section of the 
new tariff act. Quoting from 7he Jron Trade Review's summary of 
it, the Press says: 

We would like to have some apologist for a government of advantage by 
the advantaged for the advantaged, give a good reason why a shipbuilder 
should have some of his materials free while the housebuilder must pay duty 
on same. Further, we would like to know why, when the shipbuilder engages 
only in carrying goods back and forth to foreign countries he should have a 
a better show under the tax laws than when be engages to carry goods from 
Americans to Americans. This looks like giving the foreigner the best of the 
transaction at the expense of the native. It not only is an attempt to secure 
foreign trade, but it contains the element of bribery to foster such trade. In 
a bill that was claimed to be intended to restrict foreign commerce, this pro- 
vision appears absolutely contradictory. 

Doubtless there are inconsistencies in the McKinley tariff act, 
otherwise beneficial as a whole, and this seemsto be one of them. So 
far back as January, 1886, Mr. John Roach, than whom there was never 
a more intelligent advocate of the re-establishment of a shipbuild- 
ing industry in this country, wrote the editor of Zhe /ron Trade Re- 
view as follows: ‘‘ The difference between the first cost of a ship on 
“the Delaware and on the Clyde never would prevent us from com- 
“peting with other countries. A ship on the water is very much like 
“a factory on the land. You may give a man a factory, but if you 
“compel him to pay 40-per cent. more for his labor than another who 
“ paysa good price for his factory, how long do you suppose it would be 
“ before the man who gets his factory free will be compelled to close 
“it? On man pays, perhaps, 5 or 6 per cent. on the capital invested 
“in his buildings, while the other pays 40 per cent more for his labor. 
‘Or suppose one man builds his factory at a cost of say 20 per cent. 
“more than his neighbor, but both pay the same price for labor in 
“running, and the interest on capital the same; the man whose fac- 
“tory cost him more would certainly not close it because the first 
“cost was greater. So, I conclude that the difference in the first cost 
‘of our ships is not the reason why we do not build for the foreign 
“trade. Your own judgment will doubtless draw similar conclusions. 
“The increased cost of running ships (more than double that of 
“foreign countries) and the lack of encouragement from our Govern- 
“ment are the main causes for our not owning and running ships in 
“the foreign trade. While England, as a maritime nation, has a 
“ policy which holds out inducements to capitalists, we have none.” 

We believe old John Roach never uttered more sensible words 
than these. Encouragement the shipbuilding industry of the United 
States certainly needs; but the encouragement afforded by the new 
tariff law falls far short of accomplishing the result desired. The 
experience of every great maritime nation confirms the wisdom of 
Great Britain’s liberal policy in this matter, and the United States 
will have to follow suit if it would regain its once proud position. 





NICKEL STEEL AND THE NICKEL SUPPLY. 

From two widely different sources comes criticism of the recent 
act of Congress, in appropriating $1,000,000 for the purchase of 
nickel for use in steel armor plate. The /ron Age thinks the author- 
ities have been frightened by some one into doing a very absurd 
thing, first, because, according to the reports of well known experts, 
the capacity of the Canadian mines is sufficient to supply at a profit 
the world’s requirements at 25 cents per pound, and secondly, 
because, even at one dollar a pound, 1,000,000 pounds would suf- 
fice for 12,000 to 15,000 tons of armor—an amount of plate that will 
not be made in this country for some time to come. 

The Canadian Manufacturer, on the other hand, attacks the 
recent legislation on the ground that it is distinctly against the inter- 
ests of Canada, and should be met with retaliatory measures by the 
Dominion Government. It holds that the free admission into the 
United States of nickel ore and nickel matte, while the metal itself 
must pay a duty of fifteen cents a pound, means the establishment 
of important industries in Ohio and adjoining States, while Canada 
will gain no advantage from the existence of its nickel deposits 
beyond the mining of ores. Upon this point it says: 

The duty of the Dominion Government in this matter is clear. Sudbury 
isin Canada. Under this modification of the American tariff whereby nickel 
ores are placed on the free list, never a dollar’s worth of work will 
hereafter be done there further than to mine the ores, place them on 
cars and haul them out of the country. They will all be hauled away 
to Ohio and go to build up large and important industries in a for- 
eign country. Canada will be depleted of her wealth, and all she will 
have to show for it will be a hole in the ground. The United States 
Government did not fail to impose a heavy duty upon Canadian nickel 
until it was discovered that they wanted it and must have it; and then they 
were anxious to get it as cheaply as possible. What the Dominion Govern- 
ment should now do is to place an export duty of say fifteen cents a pound 





upon all nickel contained in ore or matte carried out of the country. If this 
eventuated in the establishment of nickel refining works in Canada, well and 
good ; if not, increase the export duty until it did. 

To all of this the shrewd and wide-awake American owners of 
the Canadian nickel deposits will doubtless listen with interest—and 
indifference. Whether Canada or the United States builds works to 
consume their product, whether the English or American Govern- 
ment gets ahead in ordering a supply for armor purposes, the sale of 
their product is assured ; and therein lies the superior business tact 
of the average American pusher. 





IRON AND STEEL IMPORTS FOR EIGHT MONTHS. 
Two-thirds ofthe fiscal year have gone by, and the official fig- 
ures of the imports of iron and steel into the United States for the 
eight months ending August 31, are at hand, as follows: 













































Quantities. Values. 
Articles. 
1890. 1889. 1890. 1889. 
EE CN: sncotenasecseessasabigkeseehiessnetinabesauneaiieneobunte tons 924,0'°8 553.974] $2 5 938} $1,238,2°7 
PEE TOMI :<csiorue..«sondgasessceeabiaban sande pasmieios avtatiets tons 101,226 106,470] 2,818 56] 1,880,499 
Scrap, fit only to be re-menufactured— 
EEO, WOMBLE BING CUBS ic .ccccesesccncciccncnssees tons 25,842 23 568 390.149 277.408 
SPRUE Ne -saxiuehsntavnetoniicaanmienessh bhaqenessunapennaneypeeee to s 1,116 1,52 18,691 0,613 
Bar iron 1solled or hammered.............cccessseeeees Ib 39,011,079] 42, 208, 38 702,279 681,086 
Bars, er 
Is sit sin snckeipcwcieibatienatendinniecadabuniiataditle ect a | | aereeeoreterea 229 
Of ste 1, “OF 10 LAT! OF BLCET..ccccvccseseneoesesee tons 15t ase 3,417 161,969 
Cotton ties, or hoops for baling ae, idee 
SF CS eee - Is} 24,533,689] 29,821,443 368,230) 401,558 
Hoop, band and scroll iron Ibs 3,235 14,124 7o 281 
— * bands, strips, sheets and plates, a om P bee 
ERE SESE a eR RIS eS eat 760,20: 23,093,62: 281,4 ; 
Ingots, bi-oms, s aos, billets, — bars ot vate, . . aut — 
and s‘eel i. forms n.e. s.. qecantcn Ibs 37,725,910| 135,494,469 995,695 1,544,730 
Sheet plate ana taggers’: i Ts! 12,285,484) 10,463 088 68 315 +88 530 
Tinplaces, terne pla es, or taggers’ tin........... Ths! 4°9,691,418| 525,276,096] 14,862,.08 15,242,407 
Wire rods r vet, screw, nail and fence), round, | 
in coils and loops, of irom or steel............... ths| 84,988,823} 111,2°8,756 1,618,414 1,557,784 
Wire, aud wire rove and strand, iron or steel ..Ds) 6,402,¢49 5,892,493 560,852 458,320 
Manvfactures of, n. e. s— 
Anvils, axles ‘and forgings of iron or steel..Ibs| 2,265,315 2,289,¢23 112,285 133,680 
Chains, of fron ana Steel.............cscsssceeres = 982,408 875,822 74 989 47 064 
A Tie clasts ndes Suid thhen ob ebdesniiinn ss pucdavEesiecccesca | sobaneeasoungnedeel basepbenhadeecsses »892,514 1,€03,334 
Files, file blanks, rasps and floata.................| ccccccccsccccccee| sesesscessversnees 47,43 43.380 
NIN ttc chacas as boeing bares ienghdnscdosaesendersen dees | sevccescceseeesesel coenesessccessoes ,013 31 794 
Machinery now seecvescsedsoes 1,853,368 1,907,373 
NRE ad ccnlieinasianaudis sense covesesesqectcensvonsss acacesancenhso} suotetsonss sequseti nansscnstosiabees sete 199 545 
Be I ik ceca esse ovcskdpnasinscveccsoessnsomnanseebceneases | oka cbenewasinbacsiusicas redavativers 1,197 7 319 1,157,099 
Total, not including iron ore...................0000 | eee an ee $29,363 922] $28,990,128 





As will be seen, the marked falling off in most iron and steel 
articles still continues. The decline is particularly noticeable in 
sheet and plate steel and wire rods. Iron ore alone shows any con- 
siderable increase, Cuban imports doubtless contributing to swell 
the total. A large increase in tinplates will doubtless be reported 
for September and October, in view of the passage of the new tariff 
act. 





PROMOTING MANUFACTURES IN HUNGARY. 

The Hungarian Government has taken hold of the industrial 
development of that country with a firm hand, and as a first step pro- 
poses to exempt new manufactories from taxation for a term of 
twelve to twenty years. At the same time a new industrial bank for 
the advancement of manufacturing industry is about to be organized 
with a capital to start with of $4,000,000. The principal lines of 
industry to be encouraged under the new bill are brass goods, iron 
tools, machinery, steam engines, boilers, electro-dynamo apparatus, 
stoneware, rubber, oil products, carpets, packing paper, piano-fortes, 
textiles, etc. The proposed tax exemption applies not only to new 
enterprises but to all existing manufactories that comply with the 
conditions of the act. In order to further encourage the establish- 
ment of new industries, the Hungarian State Railways are to carry 
at bare cost all materials required to furnish the same. 

Our consul-general at Vienna, in transmitting to the State 
Department a copy of the bill in question, says that its introduction 
has caused great activity in the founding of industrial establishments, 
six new sugar manufactories in six different provincial towns being 
on the list, besides a factory for nails and and screws at Buda-Pesth, 
one for agricultural machinery, an international electric company, a 
manufactory for worsted goods, a factory for fire-arms, a paper mill, 
and other establishments. 

Concerning the policy of exempting manufacturers from taxa- 
tion much difference of opinion exists. A few cities in the United 
have tried the experiment, but with unsatisfactory results. Canada 
has also gone into the business to some extent, but the Canadian 
Manufacturer has persistently opposed it as against public policy. 
The result of the Hungarian experiment will be awaited with interest. 





THOSE STEEL PLATE TESTS. 

As predicted in these columns, the recent tests of English and 
French steel plates at Annapolis have awakened widespread com 
ment abroad. The London /ron and Coal Trades Review, for instance, 
does not attempt to disguise its chagrin at the results, but finds such 
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consolation as it can in the inference that the data upon which the 
conclusions were reached were meager and unsatisfactory. ‘‘ What 
is really remarkable,” it says, ‘‘is that Messrs. Schneider & Co. [the 
French manufacturers] have unexpectedly produced a material which 
is not only far in advance of anything they have turned out before, 
but greatly superior to the English armor-plate, which has hitherto 
surpassed all its rivals.’”’ ‘‘On this point,” it adds, ‘‘ we are reminded 
that at the tests carried out a Garve, in May last, the Schneider all- 
steel plate was cracked through by the first shot that was fired; yet 
now the plate has behaved very much better when fired at by a much 
more terrible and destructive agent than chilled cast iron shot.’ 

The real significance of the results is the tact that American 
plates will hereafter be made by the French process ; so that there is 
good reason for alarm on the part of the English makers. 





APPRECIATIVE comment is always welcome, though not always 
published. In this instance we depart from the usual rule by quot- 
ing as follows from a recent letter from one of the best known metallur- 
gical experts in the country: ‘I want to express, in closing, my 
very great pleasure at the management of your paper. Its first page, 
in my judgment, is worth all the other trade papers in the country as 
a market report, and I look forward each week with very great inter- 
est to its receipt, as giving a short and satisfactory account of the 
condition of the iron trade everywhere.” 





ANOTHER important step forward was taken by the South, the 
past week, in the letting of the contract for the erection of very ex- 
tensive steel works at Tredegar, Alabama. The contract calls for 
three furnaces, each to be 117 feet high, 26 feet and 8 inches at base 
and 20 feet at top, a stack 210 feet high and 15 feet diameter at the 
base, rolling mills for rolling the entire product into finished shape, 
the construction of all necessary buildings for the furnaces, rolling 
mills, etc., and the entire equipment of machinery, such as boilers, 
engine, rolling mill machinery, etc. 





THERE is no doubt, now, that the Pennsylvania Canal Commis- 
ion will recommend the construction of the proposed Pittsburgh & 
Lake Erie Ship Canal. A very favorable route is said to have been 
surveyed, and the cost is put at $25,000,000. The next step will 
be to seek the aid of the General Government. 





A DECIDED loss to the iron mining business was the death of 
Mr. Samuel L. Mather, in Cleveland, last week Wednesday. Mr. 
Mather was a pioneer in the development of the Lake Superior 
mining industry, and was universally esteemed. 





SoME interesting contributions to the subject of iron and steel- 
making in Duluth, recently discussed in these columns, will be found 
elsewhere in this issue. 





The Canadian Iron Market. 

Our Montreal market reports note some speculation in pig iron, and a con- 
tinued advance in prices, Summerlee selling at $24 perton. In Toronto that 
brand brings $26. There is, however, a marked scarcity of various brands in 
the Montreal market, ¢. ¢., Dalmellington, Middlesboro and Langloan. But 
the absence of the latter is accounted for by the blowing out of its furnaces. 
In Western Ontario the use of American pig iron is growing, but the manu- 
facturers of Montreal are kept from using it by the long-distance freight from 
Niagara or Detroit frontiers. One large foundry in Toronto continues its use 
with fairly satisfactory results. Ofcourse any founder must first experiment 
with various brands, in orderto get the mixture he wants for his purposes. 
Canadian pig is scarce in the West, in Ontario we mean; the reason probably 
being that Eastern points furnish an adequate market for all the London- 
derry Co. can produce with its one furnace. It is impossible to say when its 
other furnace, now building, will be ready.—_[Toronto Monetary Times. 





Straightening Castings. 

Sometimes a casting is warped in cooling and requires straightening before 
using. If the piece is to be planed or otherwise finished, it should be straight- 
ened by heating and placing weights upon it. If it yields to this treatment it 
will retain its corrected form after the scale is removed and through all the after 
processes. But, if the piece is to be used without finishing, it may be straight- 
ened by “pening” with the hammer—striking with the “pene” or wedge- 
shaped end of the machinist’s hammer. The process makes a series of inden- 
tations on the convex side of the iron, stretching the “ skin” of the casting; 
but when these indentations are removed by after-working, the casting is 
liable to return to its curved form. In “pening” that portion of the casting 
that receives the blow should be immediately over the face of the anvil or 
bench block ; in other words, each blow should be moved along the face of 
the anvil as the work progresses.—[Ex. 





THE total exports of iron and steel from Great Britain for the first eight 
months of 1890 was 2,760,253 tons, as compared with 2,726,933 tons for 1889. 





CONDITION OF THE BLAST FURNACES OF THE UNITED STATES. 





October 1, 1890. 
[CONDENSED FROM THE AMERICAN MANUFACTURER.] 

















































CHARCOAL. BITUMINOUS OR COKE. 
| 
a — 
° In Blast. |Outof Bl’st.||° In Blast. Out of Bl’st. 
wn 
LOCATION OF FURNACES. {2.4 Ze 
las Week’y Week’y gS Week’y Week’y 
~ ! 
jo” No.| capac- | No.| capac- 52 No. capac- | No.| capac- 
|= ity. ity. i ity. ity. 
Be MN crcceiscncrsecnsdivtecerssseasss oxers | 13 552) 7 585}|----00] overs] covers sereeelereres] sonevesesese 
INOW NOE Mare scocccsnessscccvecdescsersonnasetsccasees a 268} 7 847/| 6) 4 3,026} 2 733 
PF IORGER sc csccseceessesvttceseconssversccesees | ‘oF 1 611 I} o o 61 600 
Upper Susquehanna Valley..............| 0.00] sseee|ecesessoseee| covese] socsesceoses I ° o} 61 200 
Pittsburgh ......... 21; 18) 25,490) 3 3,471 
Spiegel ......0.00.. or 1,798) ¢ 
Allegheny Valley I I 531 0 ° 
Shenango Valley.......... 19} 16] 11,¢95| 2] 2,225 
gE fe oS on Pee, ane TR eeerm (enpre! ere mmem. 5 2 734, 2 1.262 
Juniata and Conemaugh Valleyg.....|......]......).. s.ccsore| covveel sooseesseoes ig} II 5.287, & 3,010 
MEN nanesivenatcestsovapersdteccovssorbecperes [ends ds} resedehessetde.biseh soli aavevebeasnt I} oO Oo} 61 250 
Maryland........cccccssccsssecccsecsccceoneccesensees 7 3 259| 4 413 4 2 2,4°0, 2 290 
VERAMIR cvcidoccescce “ 17 4 2it} 13 69;'| 12) Io 5,06) 986 
North Carolina.. I 100} © ° 
West Virginia ................ 3 2,370) 2 840 
Ohio—Mahoning Valley. Il 8,837, 1,899 
Eastern, Central and Northern...... asad 15} 11,025) 2 948 
ee EASES, SE 5 1,733' 9 2,431 
ee eee ees 7 1,599, 6 
RUE UE TEMEEMNNING < oxcsavescssacccaseronnvecéveeseee | occasafuccdsdasosces seaeell seats baseoacvuceiier anya coliaahetaiaal U lestslvosoneaabeet 
i aiedissn scecyhsecitpssetcccvsnodbesianice ; 3 812 2 720 
MUMMRIPAGREE SENIMUEE « 5ccasncnetegssuns sua <oicaunanihs | boxed ocnasulaesi duoe'ces toeesclaescis cokbouinoessiinarcsaiexcedeaiial aa 
10 4,679} 2 813 
I 675 I 461 
25| 14,426) 12 7,912 
I 236 I 95 
pe ar 14| 15,807 I 350 
NEE. darnchickensn pcenpestirinexsinasescussokenss ° ° I 300 
ME nicssote.. cater sgevedcacttavec eens <ecoosessts 3 2,552} I 422 
T_T EE ee Eee ° I 140 
Missouri... 2 4 































































































SUMMARY. 
IN BLAST. OvuT OF BLAST. 
Number Weekly Capacity. Number. | Weekly Capacity. 
FUEL. 
o| @ a a a n 
= 3 | | ss | as as 
e2/82 $2 So Ee Ee 
ob ls 3 os Ee of oF 
7a| & aa] ai a 
IO i icisinnccsesinsacdinsess 66 67} 66 13,411] 13,133} 12,671 74 76 8,908 9,378 
BMERTACIUC.......<seccercosseossers 103] 103; 9] 40,567) 39,689! 36,49¢ 71 71 21,137 22 
BERUMEINOUS oo ceccssecceesesesese 163} 157| 14¢] 122 c05/ 114 4ut) 104,375 76 33 804 , 5 
NIN csievaseeycctasececsatonucesees 33°! 327! 3tz| 176 783! 167,233! 153,545) 22 233 

















The Dangers ot Electricity. 


In a paper read by Prof. Henry Morton before the recent convention of the. : 


National Electric Light Association, seven rules were given for the protectionmt, 
of those engaged in erecting and operating electrical apparatus involving the 
use of powerful currents. 
quote them as follows: 

1. Do not touch or handle any electric wire or apparatus of any sort 
while standing on the ground, or while in contact with any iron work, gas or 
water pipe, or stone or brick work, unless your hands are covered with rubber 
gloves, and you are provided with such properly insulated tools as have been 
declared to be safe and in good order by the electrician or other competent 
officer of the company. If it is at any time necessary to stand on the ground, 
or on any surface not insulated from the ground, while handling electric wires 
and apparatus, rubber boots or an insulated stool should be used. In moving 
wires hanging on or lying over electric light wires, lamps or fixtures, use a 
dry hand line. 

2. Never handle any electric wire or apparatus with both hands‘ once 
when this can be avoided, and if itis necessary to do so, be sure no current is 
present, or that one or both hands are protected by rubber gloves or other 
efficient insulation. 

3. When handling line wires, treat each and every wire as if it carried a 
dangerous current, and uuder no circumstances allow yourself to make contact 
between two or more wires at the same time. 

4. Never open acircuit which has been in use without giving notice to 
the superintendent, or whoever is in charge, of your intention to do so, and at 
the same time request that the same line be opened at the main station, and 
kept open until you have given notice that your work on that line is complete. 

5. Inthe dynamo room never go near the belts or dynamos, nor touch 
any apparatus unless you are fully informed and instructed how to do so. 

6. Tools used by linemen should be provided with insulating handles of 
hard rubber or other equally good insulator. It is the duty of each lineman 
to look after his own tools, and see that they are in good order, especially as 
to their insulation. “In construction work, a space of at least 20 inches must 
be left between the holes for pins on the cross arms, so that a lineman may get 
to the top of the pole and work without danger.” 

7. Lamp trimmers and others engaged in the careof lamps must see that 
the switch putting the lamp in circuit is turned off before they handle the 
lamp in any way. 





THE Henderson Steel & Manufactuiing Co., of Birmingham, Ala., has in- 
creased its capital stock $100,000, will enlarge its works and erect two Io-ton 
iron furnaces and blooming train, 





As these rules have a very wide application, we _ 
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IRON ANDSTEEL MEN IN COUNCIL. 





We continue herewith the resume of papers read before the British and 
American engineering societies : 


ELECTRIC WELDING. 
BY PROF. ELIHU THOMSON. 

There are many kinds of work to which electric welding seems to be pecul- 
iarly applicable. It is nowin use largely for the joining of sections of wire 
into one length, and its use for such a purpose is still extending. Joints are 
regularly made in wires, which are afterwards reduced in diameter by the 
wire-drawing process, various metals, such as copper, iron, brass, etc., being 
treated in this way. In other cases the electric welding process replaces the 
twisted joint formerly made in galvanized telegraph and similar wires—the 
galvanizing operation either preceding or succeeding the making of such 
joints. Even the ends of wire cables are readily jointed, the resulting weld 
possessing a strength not much inferior to the cable itself, and probably about 
equal to that of any heated or annealed portion. The making of such joints 
requires, of course, special precautions, but the operation is quite simple 
otherwise. In the welding and coiling of pipe the electric method seems to 
be especially expeditious and useful. Coils of pipe are now made continu- 
ously, as section after section of pipe is welded on. There is no limitation to 
the length of pipe, which may be so welded, and wound as one coil. 

An important matter which may be mentioned in this connection, is the 
facility with which the milder grades of steel may be manipulated in the weld- 
ing by electricity. The advantage of the superior strength of the steel over 
puddled iron may thus be secured, which allows the use of a cheaper material, 
and less of it for a given strength. This remark applies forcibly to chain 
making, in which the substitution of low steels for iron secures the double 
advantage mentioned, with the other advantages of the electric process over 
the ordinary ways of working. Considerable attention has therefore been 
given to the development of machinery for chain work, and a small working 
apparatus has even been made, which takes a wire from a reel ana turns out 
lengths of chains with electrically welded links ; the operation being automatic 
throughout. A curious feature of electric welding work is that two or more 
welds may be simultaneously madein parallel. This factis utilizedin chain 
making, where two welds, one for each side of a link, are made simultaneously. 
There are not yet in operation any chain machines using the electric process. 
This step, however, is reserved for the near future. A special heavy chain 
machine will soon be completed. 





WEAR OF METAL, AS INFLUENCED BY ITS CHEMICAL AND PHYS- 
ICAL PROPERTIES. 
BY DR. C. B, DUDLEY. 

[The speaker summed up the results of numerous experiments as follows:] 

1. That metal which will suffer the most distortion without rupture will 
wear best. This quality of metal is usually measured or expressed in figures 
by the well-known physical data “elongation” or stretch before rupture in 
the common physical test. 

2. The first variable being obtained in satisfactory amount an increase in 
tensile strength will add to the wearing power of the metal. The diminution 
of tensile strength, which is characterized by the better wearing of metals, 
according to our data, is not, if we arecorrect, a desirable quality. It is acon- 
comitant of most metal that, as it increases in its power of elongation, or 
stretch, before rupture, it diminishes in tensile strength. If,on the other 
hand, a new metal could be found, which, with any given elongation, was char- 
acterized by a higher tensile strength than some old and well-known metal 
with the same elongation, the new metal would, if the theory is correct, wear 
better than the oldone. Wear, as we understand it, is the tearing off of 
minute particles, and if in one case it requires more force to tear off the parti- 
cles than in another, the wear in that case will be slower. We have, we think, 
a little experimental data which points in this direction. The wear of bearings 
per thousand miles is about three times as fast as the wear of axles; in other 
words, as has already been stated, the standard phosphor-bronze bearing 
metal loses about a pound foreach 25,000 miles that the bearing moves. The 
axle under it loses about a pound for each 75,000 miles, but the metal of the 
axle is from two to three times as strong per square inch, and its elongation is 
also somewhat higher than the bearing metal alloy. 

3. The third variable which enters into wear, as we look at it, is what 
may perhaps be termed the “granular structure of the metal.” This may, 
perhaps, best be illustrated by saying that, of two metals which have the same 
tensile strength and the same elongation, the one which is finer in granular 
structure will wear the slower. 





After visiting Philadephia and Eastern Pennsylvania, the members of the 
two societies resumed their sessions in Pittsburgh, when the following papers 
were read: 

THE PROBABLE FUTURE OF THE MANUFACTURE OF IRON. 

AY SIR I, LOWTHIAN BELL. 

[Sir Lowthian discussed the ancient history of the iron trade. He referred 
to the isolated barbarians found near the great African lakes, as being familiar 
with a mode of obtaining iron by means of a Catalan fire and a pair of bellows. 
He traced the progress of metallurgy through its stages, and referred to the 
various degrees through which the science passed down to the present day. 
Continuing, the speaker said :] 

Forty-five years ago I labored for some time with Mr. William Neale Clay, 
who was very sanguine of being able to dispense, wholly or partially, with the 
blast furnace. The results, in our case, were the same as those obtained by 
others who have followed us in the same path since that time. As regards the 
carbon, required as a source of heat, for raising the temperature of the mixture 
of ore and carbon, I see no prospect of reducing this with any approach to the 


























































































quantity previously named, 7. ¢., 1.27 cwts. per ton of iron. Not only theo- 
retically, but practically, in the Bessemer converter, the combustion of the 
metalloids and a portion of iron suffices to raise the bath of melted cast iron 
toa proper temperature, for keeping malleable iron in a state of fusion. 
Attempt the same thing in a puddling furnace, rotating or otherwise, and the 
oxidation of the same metalloids and iron, producing the same quantity of 
heat as in the converter, requires to be supplemented by the heat afforded by 
15 cwts. of coal, in each case commencing with iron ina fluid state. In both 
there is a great loss of heat at the chimney, but this we will neglect, and 
regard the remainder in each as due to radiation, convection, etc., inseparable 
from the larger size of the furnace, and the smaller amount of work turned out 
as compared with Bessemer’s apparatus. 

[Sir Lewthian, proceeding, discussed tke question of the capabilities ofa 
reverberatory furnace, as compared with the united action of a blast furnace 
and a Bessemer converter, and the amount of labor required by the two systems.] 





THE BESSEMER PROCESS. 
BY SIR HENRY BESSEMER. 

[After reciting his early experiments, Sir Henry wrote as follows :] 

About this period I began to fully appreciate the fact that if I could 
improve cast iron and render it malleable, and still retain its fluid state, that, 
apart from its use for artillery, it would be of the greatest commercial value 
for all engineering purposes. I therefore pursued my experiments with 
greater ardor than ever, for I was convinced that I was on the eve of produc- 
ing a quality of metal that would supersede wrought iron. I consulted Mr, 
George Rennie, the eminent civil engineer. I showed him a small, upright, 
fixed cylindrical converter, and in it we made a charge of 7oo pounds of 
Blaenavon pig iron into an ingot of malleable iron. Mr. Rennie was in rap- 
tures with the result, and said: “‘ You must not keep this light under a bushel 
for a single day longer; and, by-the-bye, there is a first-rate opportunity for 
you. The British Association meet at Cheltenham next Tuesday ; reada paper 
there by all means. I am President of the Mechanical Section; it is true all 
the papers are arranged, but if you will write a paper I will take the responsi- 
bility of putting it first on the list.” He kept his promise, and I read my 
paper “ On the Manufacture of Malleable Iron Without Fuel.” 

The entire iron trade of the kingdom was startled by the facts detailed in 
this paper, backed as they were by two small bars of malleable iron, one of 
which had been piled and re-rolled; a few days later the iron masters came 
trooping up to London to see the new process. There are many interesting 
incidents connected with these visits, which I cannot trespass on your time to 
relate ; but some idea of the excitement may be gathered from the fact that, 
notwithstanding the imperfect state of the process at the time, I was actually 
paid £27,000 for licenses granted within one month of the reading of my paper. 





THE PROTECTION OF IRON AND STEEL SHIPS AGAINST FOUNDER- 
ING FROM INJURY TO THEIR SHELLS: INCLUDING 
THE USE OF ARMOR. 
BY SIR NATHANIEL BARNABY. 

[Sir Nathaniel in opening said that one-fiftieth of the value of the vessels 
in the mercantile marine is required annually to make good losses and repairs 
entailed by collisions alone. He said that the security of an iron or steel ship 
against fatal injury depended upon two things only—size and subdivision. 
He then said :] 

My contention has been that all armed fighting ships present equal claims 
to be kept afloat against the attack of the guns which they have to face. Icon- 
sider that in all such ships the first duty of the designer is to enable the crew 
to inflict damage on the enemy. Arms and mobility, therefore, come first; 
endurance under gun fire next. There must be degrees, varying with the size 
of the ship, in the strength of the arms and in the amount of the mobility: 
But all the fighting men, except those in forlorn hopes, are equally entitled to a 
chance of existence under the artillery fire which they must receive and 
endure. I have been unable to understand the exclusive claim for protection 
by means of side armor in a particular class of ships in a large navy, such 
ships not being distinguished by exceptionally large crews, nor as being cen- 
ters of operation for a fleet, nor as being required to attack fortresses. * * * 
In conclusion, I would beg to summarize by saying that in fifteen years the 
speed of steamships carrying passengers has been increased from 30 to 4o per 
cent.; the consumption of coal per horse-power has been decreased from 20 to 
30 per cent., or say an average of 25 per cent.; the cost of a horse-power has 
been decreased by almost a similar amount, and in some cases is but half of 
what it was in 1875; and the safety, comfort and convenience of the traveling 
public has been enhanced instead of sacrificed. These successes are largely 
due to the members of the Iron and Steel Institute, and the balance is due to 
the skill and ability of marine engineers, but it must not be forgotten that the 
whole has been backed by the enterprise and sagacity of the shipowners. 





$3.75 to Columbus, $6.75 10 Cincinnati, 
Are the rates via the Mount Vernon & Pan Handle route. Three through 
trains per day to Columbus, and two to Cincinnati; see time table elsewhere 
in this paper. Pullman palace sleepers through to Cincinnati on 8 p. m train 
daily. All trains leave from Union depot, and stop at Euclid avenue, Woodland 
avenue and Newburgh. Accommodations reserved at city ticket office, Weddell 
House corner. 





THE Pennsylvania Steel Co. have increased their capital from $3,000,cov to 
$5,000,000 to be sold at $150 per share to stockholders. The last six months 
were most profitable in history of company. Actual profits were 30 per cent. 
in the year, and dividends 18 per cent. in cash and stock. The Cambria Iron 
Co. will issue $1,000,000 stock, par 50, Drexel & Co. taking it at 98; company 
paid 10 per cent. this year, and have a surplus of $4,000,000. The Phcenix Iron 
Co. issue $1,000,000 bonds to enlarge their plant. 
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AMONG THE IRON MINES. 


Lake Superior Mining Notes :— 
GOGEBIC RANGE. 

Capt. Knowles reports everything looking very promising in the Upson 
district. He is firmly of the opinion, after two or three years’ faithful service 
in that section, that no very distant day in the future will see a string of good 
mines from the Iron Belt west to Tylers’ Forks.—[Florence Mining News. 

The managers of the Jupiter have abandoned the old exploring shaft and 
commenced the work of sinking a substantial permanent working shaft on the 
property. The recent showing of ore has encouraged the company to proceed 
in a manner calculated to place the Jupiter on the list of shippers next season. 
—[Florence Mining News. 

MARQUETTE RANGE. 

A 2,000-ton stock pile of the best of ore is already hoisted at the Saginaw, 
and more of the same kind is awaiting the drill and shovel of miner in the 
mine; for a mine that had “no ore leftin it” this is doing pretty well. The 
swamp fora mile around having been drained, those owning lands in the 
vicinity of the Saginaw could now explore them with but little trouble from 
water. The parties who leased the Saginaw are deserving of praise, in that 
they took hold of an abandoned property, full of a large amount of water, and 
have “ prospered” and drilled it until they now have a mine, and one which 
will develop into a big thing, especially at its western end, where a large ore 
body is already insured —[Record, Ishpeming. 

VERMILION AND MESABA RANGES. 


A St. Paul special to the Duluth Hera/d says the Binabik Mountain Iron 
Co., of Duluth, capital stock, $2 000,000, has been incorporated. Theincorpor- 
ators are Leonidas Merritt, E. H. Hall and John J. Wheeler, of West Duluth. 
They own very valuable lands on the West Vermilion range, which are now 
being explored, tested and developed. The company expects to produce and 
market iron ore in very large quantities by 1892. 

Capt. Morcom is in Tower, having come from La Prairie on the Western 
Mesaba, where he is making explorations for the North Star company, an 
organization very much similar to what the Duluth & Iron Range and Minne- 
sota companies were in 1884. At present they are test-pitting on sections 35, 
56-25 and 21, 56-24 and on the latter have just commenced sinking their first 
shaft. Assays of ore taken from the La Prairie district run 64 and 65 per cent. 
being, too, very low in phosphorus. Work at the Diamond mine on section 22, 
56-24, has been almost discontinued for a time, owing to trouble in keeping 
the water down. The shaft is nearly twenty feet in clean ore, and Capt. Mor- 
com believes, with additional machinery and good management, the mine 
could ship several thousand tons next season. The new boiler and engine for 
the North Star Iron mines will soon be placed in position when work will be 
commenced in earnest. The new machinery is large and powerful, and will 
enable the North Star company to develop the property where it is located 
very fast, so that it will not be long before something definite is known of the 
deposits.—[Iron Journal, Tower, Minn. 

MENOMINEE RANGE. 

There is now no question whatever but that the Fisk, one of Florence 
county’s most promising new iron properties, isa mine. The shaft is down 
eighty feet, the last fifteen feet of which is an excellent quality of thoroughly 
clean, shipping, soft, and hematite ore. The management intend to keep on 
sinking until the shaft attains a depth of fully 100 feet, when crosscutting and 
drifting for ore levels will be commenced. There are at present nearly 400 
tons of merchantable ore in stock, and the shaft is yielding on an average of 
nine tons of ore to the foot, which amply pays the expenses of sinking. The 
ore closely resembles that now taken from the north end of the Davidson 
shaft, which recently assayed over 57 per cent.in metalic iron, but the Fisk 
ore contains far less lime. The new mine will have several thousand tons of 
ore in stock by the opening of navigation in 1891, and a spur track will be 
built to the property by the North Western road early in the Spring. Indica- 
tions point to a big deposit of the metal at the Fisk, and the property, which 
for the past year has been looked upon with considerable favor in local mining 
circles, is now attracting the attention of mining men all over the country.— 
[Florence Mining News. 

Work upon the new shaft at the Mammoth exploration, near the Florence, 
was temporarily suspended this week, and operations have been resumed at 
the old exploring shaft, which, when abandoned several weeks ago, was par- 
tially bottomed in ore. This shaft will be sunk to a depth of fifty or sixty feet, 
and the indications are that the management will sink through a continuous 
body of ore during the greater part of the distance. The ore now in sight is 
of excellent quality and equal to that yielded by most of the non-Bessemer 
mines on the range. Some $700 or $800 was expended in the new shaft, which 
is of large size, substantially timbered and some forty feet deep. This shaft 
will eventually be used as a working shaft, when it will be sunk ten or twenty 
feet further and a drift driven to No. 1, or the exploring shaft, for a first level. 
[Florence Mining News. 

Developments on the North Shore :— 

A Duluth gentleman who is intimately connected with the Port Arthur, 
Duluth & Western R. R., gives the Duluth Evening Herald some authentic 
and interesting information. He said: “Work on Port Arthur, Duluth & 
Western road is now being pushed with all possible speed, and in a year from 
now I expect fully to see trains running regularly between Duluth and Port 
Arthur by way of the Duluth & Iron Range to Ely and the new road from Ely 
to Port Arthur. There is an engineer corps in the woods surveying the line 
across Minnesota territory from Gunflint lake to Ely. The line of the road is 
graded now to a little west of the east end of Gunflint lake, while the steel is 
laid west of Kakebeka falls, and shipments of English steel rails are being 
made regularly from Liverpool. The road will be ironed to the Minnesota 
boundary at narrows of the lake by Winter. Together with a number of local 





iron men, including Messrs. Hale, Hoover and others, I am buying largely 
available iron lands along the line of the road. We are also taking up exten- 
sively of government and State lands. Bankers have already formed a syndi- 
cate in England which has agreed to advance large sums of money for the 
development of these iron lands and the pushing of mining operations. We 
have a number of very valuable claims—assays having proved them to be 
such—and the company intends very extensive workings. The company will 
build a line of road about thirty miles in length from the ore deposits of Gun- 
flint lake, where it will connect with the main line to a harbor on Lake Super- 
ior, a few miles south of Pigeon river. This will give a new iron ore port on 
Lake Luperior for a new iron ore district, and it will not be over three years 
before ore shipments will begin. This outlet from the Gunflint lake deposits 
will be entirely in Minnesota territory, as we do not want to cross the 
boundary with our ore.” 





Lake Superior Shipments of Iron Ore :— 

Lake shipments of iron ore from the mines of Lake Superior, for the 
season of 1890, up to Wednesday, October 8th, are as shown by the appended 
statement, condensed from the Marquette Mining Journal: 

MARQUETTE RANGE. 
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There is reason to apprehend that the strike entered on this week by over 
2,000 of the men employed in the mines at Ishpeming will materially cut 
down the shipments from the mines of the Marquette range for the balance of 
the season. The strike has alreadv cost the mines a week’s output, as no 
mining work has been done since it began, and there is no telling how long it 
will last, as the men manifest no disposition to recede from the position they 
have taken, and the Mining Journal has it on good authority that the mining 
companies will suspend operations indefinitely rather than grant a demand the 
justice of which they are disposed to concede. But for this strike it is certain 
that the shipments from these mines would have held well up to what they 
have been to date, until the close of navigation, and that a total for the year 
would exceed by a considerable quantity the output of 1889. 





TINPLATE MANUFACTURE IN CLEVELAND. 





A meeting of capitalists and others interested in the manufacture of tin- 
plate was held at the Forest City House, Cleveland, on Monday of this week, 
Hon. Geo. W. Crouse and Messrs. Thomas W. Cornell, Charles Baird and John 
Grether, of Akron, and Messrs. Thomas Maher, W. G. Rose, I. L. Morris, Joseph 
Stone, A. T. Anderson and Ferd. H. Eggers, of Cleveland, were in attendance. 
The matter was brought to the attention of the gentlemen present by Mr. 
Isaac L. Morris, who was at one time identified with the American Tinplate 
Co., at Wellsville,O. Mr. Morris fully explained the process of tinplate-mak- 
ing and exhibited various samples. Mr. William Z. McDonald, State Inspector 
of Workshops, who, at the request of Mr. Morris, had prepared an estimate of 
the probable cost of establishing a plant, presented his report. Mr. Morris 
then read a comparative table showing the cost of tinplate in England and the 
United States. 

Mr. A. T. Anderson made a statement as to the present status of the tin 
plate business in this country, and said: “Although it is not known through 
regular news channels, Iam informed that at a meeting of Welsh tin manu- 
facturers, a scheme was adopted by which a demand for tin could be created 
in other parts of the world. Agents have been sent to India to encourage the 
shipping and canning of maize or sweet corn, for no other purpose than to 
give the Welsh capitalists a chance to supply the tin cans. Agents have also 
been sent to China and Japan to get the natives to pack tea in tin cases in- 
stead of the boxes lined with lead commonly used. They recognize that the 
McKinley bill will damage them seriously, unless they can find another set of 
consumers.” 

It is understood that subscription books will be opened at an early date, 
and that, asa result of the satisfactory statements set forth at the meeting, 
strong financial support is promised to the proposed company. 
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THE BALi AND NORTON “MONARCH” MAGNETIC SEPARATOR. 





BY C. M. BALL, TROY, N. Y.* 

The magnetic concentration of iron ores has been so often and so widely 
studied and discussed among the members of the Institute that any remarks 
concerning its general importance, from an economic standpoint, would be 
superfluous ; but it is thought that a description of the Ball and Norton ore 
separator, designed for cobbing and separating magnetic iron ores, indicating 
its essential differences from other machines and the advantages claimed for 
it, together with some account of recent results obtained in its application to 
the concentration of such ores, will prove of interest. 

This machine is the joint invention of Mr. Sheldon Norton, of Hoken- 
dauqua, Pa. and the writer,and has been patented in the United States, 
Canada, and other countries. 

Of the accompanying illustrations, Fig. 1 presents a longitudinal vertical 
section of the perfected Monarch ore separator, adapted for separating fine 
ore, and Fig. 2 the same, adapted for cobbing ore of the size of stove or chest- 
nutcoal. The two designs are identical in principle, and vary from each 
other in minor details only. 

The apparatus consists of a partially-closed chest, having an opening at /, 





from the feed-hopper /, to which the ore is delivered to the machine from an 
ore pocket or storage bin, 
provided with means for 


developed in this apparatus. The air may enter freely at the openings c and e, 
and is drawn through and out of the chest by the action of a powerful exhaust 
fan, connected ats. The air which passes through the chest containing the 
drums and magnets must, of necessity, follow the course indicated by the 
arrows in the space below the drums. 

When the machine is put in operation the magnets are excited, the drums 
are revolved in the direction before indicated, the air current is established 
through the machine in a direction opposite to that of the rotation of the 
drums, and ore is supplied through the feed hopper, which is kept always full. 
The ore passes down the chute under the first drum, and as soon as it comes 
within the influence of the magnet, the magnetizable portions are drawn into 
contact with the drum, and through friction upon its surface take on the for- 
ward movement of the drum. At this stage, a curious and important result 
takes place. In accordance with the well-known laws of magnetic induction, 
a particle of iron brought near a magnet itself becomes a magnet by induction, 
and the magnetic force tends to bring the longer axis of this induced 
magnet into a position as nearly as possible parallel to the direction of the 
magnetic force. So a single particle, or many particles, brought near 
one pole of a magnet stand on end, as it were ; and in the case of many parti- 
cles simultaneously influenced by the same pole, they form tufts standing out 
from the pole, their outer ends repelling each other, but all pointing in the 
directions of the lines of 
force towards some focus of 








regulating the flow of ore, 
so that, when the machine 
is in operation, the hopper 
is kept always full. Other 
openings are provided for 
the discharge, at /, of tail- 
ings; at m, of middlings; 
and at c, of concentrates ; 
also at ¢, for allowing free 
ingress of air to the chest 
at that point, and at s, where 
a powerful exhaust fan is 
connected. The openings 
at /and m are kept sealed 
against ingress of air at 
those points, by means of 
the hinged and weighted 




















opposite magnetic polarity. 
In conformity with this 
law, the particles of ore in 
contact with the drum oppo- 
site one of the poles of the 
magnet stand on end, 
forming tufts, spreading 
away from each other at 
their outerends. As they 
are drawn along, however, 
by friction against the mov- 
ing drum, when they get to 
a point midway between 
two poles they lie down flat 
against the surface of the 
drum, and, as they are 
drawn still further along, 








valves, v,v, which discharge Fig! 


the products from the hop- 
pers f and & continuously, 
and in the same proportion 
as received from above, 
when a sufficient weight 
has accumulated upon the 
inside to cause the con- 





they again stand on end— 
but this time the other end 
out. So, in passing through 
the magnetic field, they are 
tumbled end over as many 
times as there are poles in 
the field. The result is, 
that every time they are 


Ball Norton & Porter 
Magnelic Separator 





tents of the hoppers to leak 
by the valves. 

The machine is also 
provided, as shown, with 
two drums, Nos. 1 and 2, 
turning upon the shafts, 7 
and 7. These shafts, to, 
gether with the magnets a 
and 4, which they also serve 
to support, stand still, while 
the drums may be rapidly 
revolved around the mag- 
nets and out of contact 
therewith. 

It will be noticed that 
the magnet occupies a sec- 
tion of the drum, the pro- 
portions being such that, 














reversed in position oppor- 
tunity is afforded for any 
non-magnetic particles of 
gangue, which may have 
been entangled with the 
ore, to fall away from the 
tufts of magnetite; and 
this result is still further 
facilitated by the centrifu- 
gal tendency and by the 
counter-current of air. 
When the ore reaches 
the limit of the arc covered 
by the magnetic field it is 
no longer attracted, and 
takes on a tangential move- 
ment, which carries it away 
from thedrum. It has now, 
however, passed the edge of 

















approximately, one-third of 
the periphery of the drum 
is within the influence of the magnetic ‘field, while the upper two-thirds 
is outside of the field and removed from the magnetic influence. The magnet 
is so constructed as to present a series of poles of alternately opposite polarity 
near the inner surface of the drum. In accordance with the well-known phe- 
nomena of magnetic attraction, which in the case of powerful magnets is 
exerted at a considerable distance from the magnetic poles, any magnetizable 
matter brought near the outer surface of the drum, within the arc covered by 
the magnet, wiil be powerfully attracted and drawn into firm contact with the 
outer surface of the drum. 

These drums are composed of a non metallic and neutral material, such as 
wood, paper, etc., and they turn in the direction indicated by the arrows near 
the top of the drums. 

Just below the feed hopper an apron of neutral metal, No. 3, is arranged, 
curving downward and forward in the direction of the rotation of the drum, 
its lower portion describing a short arc concentric to the surface of the drum. 
This serves as a chute to direct the stream of ore falling from the feed hopper 
within the influence of the first two or three poles of the magnet. A similar 
but somewhat shorter apron, No. 4, is arranged in like relation to the second 
drum and magnet, 0. 

Attention is called to the provisions for applying and directing the air 
current, which fulfils an important function in the process of separating ore as 





. * Read at New York meeting of the American Institute of Mining Engineers, Septem- 
eT, 1290. . 








the second apron, and, on 
leaving the first drum, comes within the influence of the magnet of the 
second drum, where similar operations are repeated, a portion being finally 
discharged as concentrate at c. The function of the second drum and 
magnet being to differentiate the product from the first drum into two por- 
tions, which may be conveniently designated as middlings, discharged at m, 
and concentrate, discharged atc. The middlings consist of particles of ore 
with adhering portions of gangue, which may require a little finer crushing 
to effect their mechanical liberation ; or, they may consist in part of iron com- 
pounds having a smaller degree of magnetic susceptibility than the pure mag- 
netite. The separation of the middlings from the mass delivered to the sec- 
ond drum may be effected in two ways: Ifthe drums have the same speed of 
rotation, a weaker magnetism in the second magnet will allow these less mag- 
netic particles to drop away ; or, if the magnets have approximately the same 
force in the two drums, a higher speed of rotation of the second drum will 
throw these particles off by reason of the centrifugal force overpowering the 
centripetal magnetic attraction, the magnet having the smallest influence 
upon the leaner portions of the mass. 

Modifications of this apparatus have been designed, which adapt it for use 
in conjunction with a stream of water mingled with the ore, constituting a 
wet process. 

In designing this apparatus, it has been assumed that, in order to separate 
effectively a mass of commingled ore and gangue, containing a large percent- 





age of fine dust, positive and contending forces must necessarily be brought 
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into active play. The importance of the means provided for suppress- 


ing the movement and discharge, aloug with the ore, of the finer particles of 


gangue, and of the means for differentiating the product into several portions 


graded according to the percentage of iron in each portion, and its magnetic. 


susceptibility, should not be overlooked. It is upon the application of these 
means that the ability depends to perform the critical operation of converting 
non-Bessemer into Bessemer ores by the elimination of phosphorus, sulphur, 
and titanium bearing compounds. 

In the concentration of ores by the dry process the treatment of the dust 
developed in the rapid movement of large quantities of ore, is generally diffi- 
cult. When the ore reaches this machine, the finer portions of the material 
are as readily and perfectly dealt with and separated as the coarser, the con- 
centrates, however finely pulverized, being delivered from the machine in an 
absolutely clean condition, and free from non-magnetic dust and the dust car- 
ried away by the air-current being also as wholly free from any magnetic 
material. 

The peculiar action of the ore in passing through the complex or multi- 
polar magnetic field has already been described. Upon the mode of 
arrangement of the poles the efficiency of the apparatus largely de- 
pends. In this machine the magnetism of the field of attraction per- 
forms a two-fold function, viz., to attract the magnetizable matter of the 
ore and, as it is moved through the machine by friction upon the revolv- 
ing drum, to turn it over and over so as to allow the gangue to fall away, 
and also to permit the air-current to take effect on all sides of every 
particle of the ore. 

If the importance of this operation is once recognized, it will be 
readily understood that there can be only one possible efficient arrange- 
ment of the poles, and that is not a matter of indifference whether they 
conform to this or some other plan. 

The positive character of the functions above enumerated renders it 
possible to make an effective separation under the conditions of a very 
heavy supply of ore tothe machine. The easy working capacity of a 
machine having drums of 24 inches diameter and 24 inches working face 
is from 15 to 20 tons per hour of ore granulated to pass 16 to 20 mesh 
screens. 

The power required is from 1 to 1% horse-power in electricity for 
each drum, and X to &% to drive the machine. ; 

These machines have been applied to the treatment of a consid- 
erable number of ores. The most remarkable of these was the conver- 
sion of Port Henry Old Bed ore into a Bessemer ore, carrying Fe 71.10, P 
0.037- This concentration was made from the crude ore, carrying Fe 58.7, 
P.O 2.25, the Bessemer concentrate representing about 65 per cent. of the 
original mass. 

An earlier type of this machine was in use during nearly the whole of the 
year 1889, at Benson Mines, St. Lawrence County, N. Y., concentrating the lean 
magnetite mined there, which in the crude ore carries about 4o per cent. Fe, 
and is above the Bessemer limit in both phosphorus and sulphur. The con- 
centrated product found a market at Pittsburgh, Pa. 

The new works at this mine (a detailed description of which it is hoped 
may be offered at a future meeting) are provided with crushing machinery 
having sufficient capacity to crush daily 800 to 1,000 tons of ore, sized to 16 
mesh and finer, and the separation of this quantity of ore is to be effected at the 
outset with three separators of the type represented in Fig. 1, having a work- 
ing-face on the drums of 24 inches. 

In the minds of some persons who have been studying the general subject 
of ore-concentration, and employing the apparatus hitherto available, inability 
to convert some of the well-known ores high in phosphorus and sulphur, such 
as Port Henry Old Bed, Little River, Croton, etc., from non-Bessemer into 
Bessemer ores, has led to the inference that some as yet undiscovered 
refinement of preparation was essential to their successful treatment. The 
entirely successful and economical management of these ores with this 
machine has proved that the essential matter in the problem was to provide a 
separator that would separate ore that had been properly prepared. The 
preparation of any particular ore being wholly dependent upon its physical 
and chemical characteristics, its final separation would depend upon the effi- 
ciency of the separator, which would constitute the last and supporting link 
in the chain of operations. It is believed that this machine offers a practical 
solution of the problem of concentrating magnetic ore such as has not been 
hitherto provided. 





Case-Hardening Iron or Steel. 

This superficial conversion of iron into steel, for that is really what it 
amounts to, is performed by the action of caloric, producing cementation. It 
is an old performance, and may be done, experimentally, on small pieces of 
iron by inclosing them in an iron box containing burnt leather, bone dust, or 
any other material containing sufficient carbon and exposing the whole for 
some time to a red heat. The surface of the iron thus becomes perfectly 
metalized, and is susceptible of the finest polish. 

Prof. Elihu Thompson is credited with a method of performing this work 
by means of the heat produced by the passage of an electric current. His 
process consists essentially in heating the object electrically, and then apply- 
ing to the metal so heated a surrounding envelope—either gaseous, fluid or 
solid—for the purpose changing or preventing change in the quality of the 
material, according to the special end to be attained. 

The only wonder is that case-hardening is not now, as formerly, quite 


Renerally practiced in many forms of manufacture.—[Chicago Journal of Com- 
merce, 





THE last issue of The Jron Trade Review, of Cleveland, contains in sup- 
plement form an excellent likeness of Mr. S. T. Wellman, who is so well known 
to the steel and iron manufacturers of this country.—[Marine Review. 






































































VERTICAL DOUBLE-SPINDLE SHAPING MACHINE. 





The accompanying cut is an accurate representation ofa medium sized 
moulding and shaping machine, manufactured by the Cordesman Machine Co., 
Cincinnati, O. Itis intended to work straight and irregular forms for furni- 
ture, agricultural implement, carriage, wagon and car manufacturers. This 
machine is of modern design and made by first-class workmen. The column 
is heavy, and the metal well distributed. It is cored out and cast in one large 
piece. The base is very wide, thus giving the machine a substantial floor 
support, and is cored so as to form a rib onthe outside in a manner that 
stiffens it and lessens the liability of breakage. The column is fitted with a 
door, making the space on inside a convenient receptacle for tools etc. The 
spindles, which are long, stiff, accurately turned amd truly ground, are made 
of 1% in. steel, measuring 1 in in diameter above the table, and placed 24 in. - 
apart from centre to centre. They revolve in cored-out frames having con- 
nected self-oiling babbitted boxes, with improved composition metal take-up 
steps for end play. The frame work, by being planed true and gibbed t° 
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planed ways on column, is arranged to keep these spindles in perfect line and 
from heating. They can be adjusted vertically by means of screws on inside 
of column, which are operated by the hand-wheels in front of the machine. 
The iron table, which measures 40x46 in. is cast in oue piece, andis amply 
large for any kind of work. It is well braced, planed perfectly true, and fitted 
with concentric rings to suit various sizes and kinds of heads and cutters. 
When desired concentric rings may be made with a projecting collar above 
the table to act as a guide. A heavy wooden table, made of narrow glued-up 
strips of hard wood, will be furnished instead of iron, if preferred. 





BAUER’S EXTERNAL BOILER FLUE SCRAPER. 





Users of steam boilers are well aware of the fact that at present it is impos- 
sible to reach any of the boiler flues, (except the top row), to remove the scale 
and sediment, while against the head of the boiler between the flues, the scale 
always forms, and is impossible to reach, so this scale and sediment accumu- 
late on both flues, and boiler head, in spite of the efforts and skill of the 
engineer. This accumulation of scale and sediment often causes the necessity 
of the removal of the flues at a heavy expense, and results not only in a great 





loss in extra consumption of fuel, but are also very dangerous as the flues are 
apt to become overheated and liable to collapse as the water cannot penetrate 
this scale. Bauer’s external flue scraper is claimed to be the only known de- 
vice that removes this accumulation of scale and sediment. 

A set of these scrapers consists of five pieces, one short set 18 inches long 
for the upper rows of flues, along set 3 feet, 6inches long for the bottom 
rows. Each set is made one scraper for the top of flue, the other for the bot- 
tom, so reaching entirely around the flues; there is also a chisel 3 feet 6 inches 
long, to be used on the shell of the boiler, or in any other place desired. The 
scrapers are made of the best steel, concaved inside so producing two sharp 
edges, so they can be used on two flues without removing them. The handle 
is made of 4% inch roundiron. The edge of scrapers can be ground or filed 
on the outside at any time when dull. For particulars, prices, etc., address 
the Sensible Automatic Packing Co., manufacturers, South Canal street, I1l. 
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THE GRANT LEVIATHAN BRICK MACHINE. 





We present herewith a very excellent illustration of a new brick machine 
which has met with much popular favor and is destined to largely increase 
the demand for red brick for street paving purposes, besides affording the 
housebuilder a decidedly better quality of brick than those usually placd upon 
the market. We submit for the benefit of our readers the very interesting 
tabulated result of an official test of various bricks, made at Columbus, O., in 
which it will be seen that the brick produced on this machine, 7. ¢., the Mid- 
dleport brick, certainly shows in a very flattering light: 


Crushing. Abrasion—per cent. 
Middleport brick............ 8,200 | Middleport brick.......... 82 


Absorption—per cent. 






West Virginia | ee oc XV Lonsscesee 
Nelsonville....... Nelsonville............... - Nelsonville.. 
Wassal ............. West Virginia atl Columbus... 
Columbus ........ COLUMDBUS ......cccecseceeesereeees Findlay.......... 
Findlay ........000ceeees DURGA .<-corcceccavceseesecess cvcces West Virginia 





The weight of this machine is from 22,000 to 23,000 pounds. The driving 
pulley being 60 inches by 1214 inches, should make not less than 100 revolu- 
tions, and be supplied with 25 horse-power. This will give a result of 20,000 
perfectly finished bricks every tenhours. Thebrick produced by this machine 
is perfectly homogeneous in texture, extremely dense, and has an excellent 
cleavage. The sides are smooth and level, the edges and ends are square and 





sharp, every brick is alike and when laid presents a strikingly smooth appear- 


-- 





(without appealing to the umpire) find that the use of the engine isn’t 
dangerous. 





TESTS OF RIVETED PLATES. 


The Railroad Gazette of Oct. 10 gives an account of experiments in riveting. 
These experiments were made for Mr. C. W. Buchholz, Civil Engineer, New 
York, Lake Erie & Western Railroad, by the Union Bridge Co., at Athens, Pa. 
They were designed by Mr. H. B. Seaman and carried out under the immediate 
direction of Mr. J. H. Watson, the inspector. The occasion for making the 
tests was as follows: With the increase of engine weights heavier standards 
have been adopted for the loads in building the more recent bridges on the 
Erie. It was found that the thickness of the flanges of the plate girders 
was so much increased as to make it necessary either to materially increase 
the width of plate or to adopt another form of flange section. Neither of 
these changes was desirable if it could be avoided. The first one necessitated 
an extra row of rivets on each side, diminishing the section of the flange to 
resisttension. The other expedient required more templet work and prevented 
stiffening the flange by running the stiffeners over the flange angles. In 
order, therefore, to ascertain the thickness to which plates could be piled and 
still properly riveted these experiments were made. 

Two specimens were made each of nine plates. The two longest plates 
in each specimen were 20% in. and the shortest plate was 3in. All were 5 in. 
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THE GRANT LEVIATHAN BRICK MACHINE. 


ance. The machine is wholly self-contained, and all the parts are easily ac- 
cessible. The possibilities of breakage are almost entirely done away with, 
by a judicious distribution of the metal to meet the heavy strains. All the 
wearing parts are liberal in size and conveniently arranged for lubrication 
and protection against grit or other substances liable to create undue wear. 
The price is understood to be moderate for a machine of such proportions. 
Further particulars may be had from the makers, Straub Machinery Co., Front 
and John streets, Cincinnati, O. 





The Use of Petroleum Engines in Mines. 

The Walsall Wood Colliery Co., Limited, having introduced into their 
mine one of the Priestman petroleum engines, the question was raised by Mr. 
W. B. Scott, inspector of mines for the district, whether the use of such an 
engine underground was dangerous to the men employed in the mine ; and that 


question formed the subject of an arbitration, which has just been concluded.’ 


The arbitrators were Mr. John Williamson, of Hednesford, mining engineer 
(for the mines inspector), and Mr. George Lewis, of Derby, mining engineer 
(for the colliery company), with Mr. Alfred Young, barrister, as umpire. Vari- 
ous experiments were made, and subsequently the evidence of several mining 
engineers and other experts was taken. The result is that the arbitrators 


wide. The two long plates in each specimen were 3 in. thick ; all the rest 
were %. The height of the pile, therefore, was 5% in, the length 20% in., 
and the width 5in. Two lines of rivet holes were punched lengthwise of the 
plates and 3 in. apart, and the rivets were spaced 14 in. center to center, 
except the two longest pairs which were 14 in. center to center. In each speci- 
men one line of rivet holes was punched % in. in diameter and reamed to |’. 
The other line of holes was punched }§, and not reamed. All rivets were 
% in. diameter. In one specimen the rivets were driven by machine and in 
the other by hand. 

The conclusions arrived at are that the limit of thickness which can be 
riveted and have the rivets properly fill the holes is about five times the 
diameter of the rivet; that holes for hand-driven rivets should be reamed 
smooth when more than two plates are used. The proper thickness, however, 
would probably not be increased in direct proportion to the diameter of the 
rivet, owing to the greater power necessary to upset the rivet as its diameter 
increases. The experiments will be found of unusual interest to engineers 
and bridge builders, in view of the increasing use of long plate girders and 
the constantly increasing weights of rolling stock. 








SEVERAL McKeesport rolling mills are refitting to use coal again. 
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IRON AND STEEL MAKING IN DULUTH. 





“AN INTELLIGENT AND WELL, CONSIDERED DECISION.” 


An intelligent and well considered discussion of Duluth’s opportunities 
for the successful manufacture of iron and steel appears in Zhe /ron Trade 
Review, which we produce in the Hera/d, as an interesting outside view of 
the situation here. This rising impression that our advantages are likely to 
overweigh any disadvantages is made evident in the statement at the outset 
that the attention of iron makers is being more and more drawn to Duluth 
as a favorable point for the manufacture of iron and steel and their various 
products. Such discussions as these are distinctly helpful to Duluth, and the 
head of the lakes welcomes all such contributions to the rightful understand- 
ing of a matter of such signal importance to its development. We want 
no industry here which cannot be successfully maintained in the face of the 
keen competition to which it will be exposed, but we want no industry kept 


away for lack of a proper comprehension of our advantages.—[Duluth Evening 
Herald. 





A LEADING LABOR JOURNAL, TAKES UP THE QUESTION. 

The Cleveland /ron Trade Review has an article on “iron and steel mak- 
ing at Duluth,” from which we take the liberty of quoting. It says: 

“ The attention of iron makers is being more and more drawn to Duluth 
as a favorable point for the manufacture of iron and steel and their various 
products. At first glance it would appear that, in some respects, a scarcely 
less promising point could be chosen—not because there is not a large and 
enterprising population as a basis of demand, nor an abundant supply of the 
richest ores in the world close at hand, but because we have grown to be 
accustomed to the manufacture of iron and steel at what appear to be the most 
convenient meeting points of the coke, ore and limestone. Chicago, however, 
has demonstrated that she can haul the coke 525 miles and still make steel 
more cheaply than Pittsburgh, and why cannot Duluth, especially since she is 
within a hundred miles or so of the Vermilion and Gogebic ranges, with their 
abundance of rich Bessemer ores ?” 

The report of the national department of labor on the cost of production, 
issued a few months ago, gives the figures of Chicago plants, and these do not 
show that that those plants produce at less cost than Pittsburgh plants, nor do 
the Chicago market quotations indicate such to be the case. However, as 
there is larger tonnage of ore employed in the production of aton of Bessemer 
pig than there is of coke, the advantage as to these two items lies with Chicago. 
The fuel presumably swings this advantage the other way just as the crude 
material goes through processes to the finishing point. The Review contin- 
nes thus: 

“ The first objection would naturally be, that she has no coke, and is 1,052 

miles away from the nearest coke region. Furnace coke at Connellsville was 
quoted, last week, at $2.15 per ton of 2,000 pounds, f.o.b. cars. The freight 
from Connellsville to Duluth, we are informed, is $5 per ton, making the cost 
of the coke laid down at the latter port, $7.15. It must be admitted that as 
compared with $2.85 at Pittsburgh, $3.50 in the Shenango and Mahoning valleys, 
$3.85 in Cleveland, $4.40 in Buffalo, $4.50 in Detroit, $4.80 in Cincinnati, $4 90 in 
Chicago, $5 in Milwaukee and §5.50 in St. Louis, the cost at Duluth does not 
make a very favorable showing, and so it would be if our Lake Superior 
neighbor had to buy Connellsville coke at the mines and ship it to Lake Supe- 
rior. We are informed, however, that the situation will be very much improved 
by next Spring, when a large blast furnace will be put in operation at Duluth, 
in connection with coke ovens that will supply the necessary fuel, made from 
Connellsville coal, coked on the ground. With coal rates from Buffalo 
to Duluth averaging only 40 cents per ton, and often going as low as 25 cents, 
it is estimated that the coke made at Duluth will cost not to exceed $5.50, and 
possibly may reach as low a figure as $5. It must be admitted, therefore, that 
with fuel at substantially Milwaukee prices, and the ore much cheaper, Duluth 
has the prospect of developing quite an ironindustry. A large rolling mill 
and steel plant is about to be removed from Newport, Ky., to Daluth, and some 
other large iron industries are in contemplation.” 

This looks more like “ business,” but we do not think that even with this 
lessening of the cost of fuel Duluth will carry off Pittsburgh’s supremacy, for 
it has waterways near-by, and near-by railway transportation to all the raw 
materials, except ore, that places the district in an especially favorable posi- 
tion, and this it has, not less for distribution than for production. There is 
yet another string for it to pull, namely, a ship canal tothe Great Lakes. This 
would be of benefit to Duluth, too, but not to the extent it would be to Pitts- 
burgh. 

We have no intention of throwing cold water on Duluth pretentions, and 
are free to acknowledge that it seems to be well located for iron and steel 
manufacturing. With ore at its door, and Connellsville coal dumped into 
1,200¢ton barges in the Monongahela, and the utilization ofthe gas from the 
coke at Duluth, “the Zenith City of the unsalted seas,” should cut no small 
figure asasteel producer. But Pittsburgh would not use those same coal 
barges to bring back Superior ore, and the district would be selling fuel to 
Duluth. There need be no jealousy between districts, though, for at the 
recent ratio of increase of demand for iron and steel there will be abundance 
of room for Duluth and several other new industrial districts.—[National 

Labor Tribune, Pittsburgh. 





The Erie’s Storage Docks. 

The trestle built by the New York, Pennsylvania & Ohio Railway at Ran- 
dall, 12 miles from Cleveland, and now being operated for the relief of the 
Cleveland ore docks of that company, is illustrated in the current issue 
Marine Review. The trestle is 2,500 feet long and the plant has a capacity of 
for storing 400,000 tons of ore. Already there is 65,000 tons of ore on the ground. 
This amount will be increased to about 100,000 tons this season, and probably 





INDUSTRIAL SUMMARY. 


New Enterprises :— 

A new corporation at Columbus, O., is the Minott Electric & Machine Co., 
whose capital is placed at $50,000. 

The Dennis Duplex Machine Co. have filed articles of incorporation at 
Des Moines, Ia. The capital stock is placed at $500,000 

The Beaver Tube Co., chartered with a capital of $1,000,000, at Wheeling, 
W. Va., will soon start work on its plant at Lewisburg. 

The Beedle & Kelly Co., of Muskegon, Mich., has been chartered for the 
purpose of manufacturing implements and machinery ; capital stock, $100 ooo. 
An application has been made for a charter incorporating the Liggett 
Spring & Axle Co., of Pittsburgh. The incorporators are: W. G. Park, T. M. 
Irwin, J. B. Dodker, Charles E. Clapp and George Wright. 

A charter has been granted to the Pittsburgh (Pa) Malleable Iron Co., to 
operate with a capital of $25,000. The directors are: Frank Moore, T. R. 
McGinley, George Rollins, F. W. Seimon and F. B. Atterbury. 

The Kansas City Complete Combustion Boiler Co. has been incorporated 
at Kansas City, Mo., with a capital stock of $100,000, The incorporators are 
Thomas Toohey, Frank K. Moody, G. W. Palmer, Fred G. Palmer. 

A company with $160,000 capital stock are reported organized at Pulaski 
City, for the purpose of manufacturing an automatic alarm danger signal for 
railroad crossings, the invention of J. W. Richardson, of Marion, Va. 

The Automatic Railway Gate & Signal Co. has been incorporated in New 
Jersey, with a capital stock of $1,000,coo, by H. S. Montgomery, of Elizabeth- 
port, and W. L. VanDenwenter and Charles A. Crestadon, of Elizabeth. 

A company, to be known as the Emerson Car Co., has been incorporated 
at Charleston, N. C., for the purpose of manufacturing A. S. Emerson’s venti- 
lating apparatus for railway cars. The capital stock is placed at $300,000, 

The Leavitt Machine Co., of Orange, Mass., have organized, with W. M. 
King, President ; G. E. Bates, Secretary and Treasurer ; Directors, W. M. King, 
G. E. Bates, J. B. Farley, T. E. Leavitt; Superintendent and General Manager, 
T. E. Leavitt. They have leased Bingham’s factory, on East River, and will 
commence operations November 1, manufacturing general machinery. 

The Indiana Steel Co. is a newly incorporated concern, which, with the 
galvanizing works connected, and a capital of $500,000, will locate at Wabash, 
Ind, Nearly all the stock is held by Pittsburgh capitalists. The Pittsburgh 
syndicate proposed to locate in Wabash if given a subsidy in cash of $35,000 
and 20 acres of land. Every penny is now provided for. The new plant will 
afford employment for 500 men, and the capacity will be 50 tons of finished 
steel per day. 

Dispatches from Porter, Ind.,say: The Anglo-American Parlor Car Co., 
composed of English and American capitalists, have recently purchased 300 
acres of land, and it is expected they will be ready to begin work soon. The 
company is incorporated for $15,000,000, and will be the largest concern of its 
kind in the country. M.C. Meagher, President of the Chicago Porter Home 
Investment Co., was commissioned to make the purchase, and has received a 
number of inquiries from manufacturers in regard to locating here. 

The plant of the A. Sanford Tool Co., Terre Haute, Ind., was purchased on 
the 18th ult., by the Terre Haute Shovel & Tool Co., an incorporation with a 
capital stock of $100,000, and officers as named: President, Herman Hulman; 
Secretary, H. A. Urban; Treasurer, Charles Minshal. The new owners will con- 
tinue the manufacture of the same line of specialties to which the plant has 
hitherto been devoted, viz.: shovels, spades, scoops, forks, rakes, hoes, and coal 
and coke forks, in which they succeed to large home and export trade. 

The following new companies have been granted licenses of incorporation 
by the Secretary of State of Illinois: Welles Manufacturing Co., Chicago; to 
manufacture grain-elevator machinery; capital, $10,000; incorporators, J. H. - 
Fitch, B. H. Waun, R. W. Clossen.—Cavner Railway Power Transmission Co., 
Chicago ; to manufacture railway appliances; capital, $200,000; incorporators, 
A. R. Cowner, Charles Kennedy, A. A. Tower.—Cordona Manufacturing Co., 
Chicago; to manufacture patented articles; capital, $25,000; incorporators, 
Joseph Cordona, Carlotta Cordona, Theresa Hennesey.—United States Spring 
Co., Chicago; to manufacture springs; capital, $50,000; incorporators, C. S. 
Leed, Sam S. Hale, Charles N. Hale.—S. H. Sinclair Co., Chicago; to manu- 
facture laundry and other machinery ; capital $35,000; incorporators, Fredrick 
A. Walker, George Burry, C. C. Spencer.—The Madison Car Co., Madison; 
capital, $500,000; to build and repair cars and railway equipment; incorporat- 
ors, L. M. Ramsey, Charles F. Orthurin, William Bacon. 





Enlargements, Additions, Removals, Etc.:— 

The Ross Valve Co., at Troy, has increased its capital to $40,000; it was for- 
merly $11,000. 

The Springfield Boiler & Mfg. Co., Springfield, Ill., have erected boiler 
works, and will build a foundry and machine shop. 

The East Tennessee, Virginia & Georgia Railroad Co. (office, Knoxville, 
Tenn.) will, it is stated, erect machine shops in Brunswick, Ga. 

River Machine Co., of Cleveland, O., has concluded arrangements for a 
three-story brick machine and boiler shop 1oox8o feet opposite its present site. 

The Dexter (Me.) Machine Co., one of Dexter’s most thriving industries, 
has been sold to New York capitalists, and will soon be removed to Amster- 
dam, in that State. 

The American Bridge Works, at Roanoke, Va., are having plans prepared 
for an addition which they propose to erect to their works at an early date. 
The dimensions of this annex are 75x100 feet. 

The Ellis & Lessig Steel & Iron Co., of Pottstown, Pa., has commenced 
the erection of a new building to enlarge its puddling department. Two more 
furnaces will be added to the mill, making twenty-two in all. 

Falcon Iron & Nail Co., of Niles, O., will commence to build six new pud- 





twice or three times that amount next season. 


dling furnaces at its Russia mill. The company is now building three new 










































































































































Hello. That you, Jim, well, what is it? 

S-y, Bi'l. have you got a set of Bauei’s External 
Flue Scrapers ? 

No, Jim I neve~ heard of them before. Exter- 
nal Flue Scraper. What do mean? 

Why, it’s the only device mace, Bill, that you 
can get down around all the flues with to scrape 
the scale off, and it does it,too. Mine isasclean as 
a whistle. 

Does it do it without injury to the iron, Jim? 

Certainly. I tell you, Bill, it scrapes the scale 
off, it don’t eat it off. 

Where can I get them, Jim? What's the price? 
I'll get th m at once. I’ve got half an ‘nch of scale 
on my flues and no compound will touch it 

Why they are only $6a set of 5 pieces and say, 
Bill, thev’ll send you a set on 30 davs’ tri+l if you'll 
send the ou‘si e diameter of your flues to the sole 
manutacturers, 


Sensible Automatic Packing Co., 


63South Canal St., CHICACO, ILL. 






Patented May 6, 1890. 








ones in the Falcon mill. There will also be four built at the old mill in the 
near future. 

The Hughes Steam Pump Co., Cleveland, O., have removed to a new plant 
on the lake shore, corner Coe and Hamilton streets. Their capacity is now 
doubled, which will enable them to catch up with their orders, which are many 
weeks behind. 

The Midvale Steel Co., of Philadelphia, Pa., is to erect a new casting shop 
135x285 feet. There are two wings, each 50 feet Jong, and in the main building 
there will be a 50-ton traveling crane. The building is to be constructed 
entirely of iron. 

William Wright will increase his foundry facilities at Newburg, N. Y., by 
the erection of an entire new plant. The plans for the structure show that 
there will be a machine shop 200x100 feet, a foundry 160x100, and a pattern 
and blacksmith shop 150x50 feet. 

The Cleveland Frog & Crossing Co. has recently built a large addition to 
its plant. The ariginal plant was built but two years ago, and was considered 
ample for some years to come, bat the extraordinary demand for their goods 
makes this enlargement necessary. 

At the Sable Iron & Nail Works of Zug & Co., Limited, at Pittsburgh, Pa., 
two new puddling furnaces that were built during the Summer have just been 
put in operation. Two more are being erected, and when completed will make 
a total of 42 puddling furnaces in the above plant. 

The Paige Car Wheel Co., Cleveland, O., are building an addition to their 
works, 125 feet long and 53 feet wide. The roofing portion of the business 
will be transferred to the new portion, and the capacity of the wheel depart- 
ment will be increased from 44 per day to 65. Compressed air cranes are used 
for lifting and hauling purposes. 

The Sharon Steel Casting Co., of Sharon, Pa., are making a number of 
extensive improvements that will more than double the present capacity of 
_ their plant. A new molding room rooxioo feet is being added, which will 
give employment to about 20 additional molders. The company make a gen- 
eral line of steel castings in any size from 1 pound up to I5 tons. 

A part of the Vulcan Iron Works now located at No. 86 North Clinton 
street, Chicago, IIl., is to be moved further from the city. A site has been pur- 
chased near the corner of Leavitt and Kinzie streets, on the Chicago & North- 
western Railroad. W.H. Warrington, the president of the company, says the 
main works will remain as located at present, and that the new site has been 
purchased to make room for proposed extensions. The foundry will be moved 
from its present location, and the shops on Clinton street extended. The 
company employ about 200 men, but will double the force when the change 
is made. They make a specialty of the manufacture of excavating machinery. 





Fires and Accidents :— 

The Marion Machine Works, at Fairmount, W. Va., were recently burned. 
Loss, $18,000; partly insured. 

The plant of the Wrought Iron Casting Co., at Neponset, Mass., was 
recently destroyed by fire. Loss $15,000; insured. 

The Mansfield Carriage Hardware Works, Mansfield, O., were totally 
destroyed by fire October 4th. The works were closed for repairs and the 
cause of the fire is unknown. Loss estimated at $30,000; insurance, $10,000. 





General Industrial Notes:— 

The two largest boiler iron stacks ever built in the vicinity of Wheeling, 
W. Va., were turned out by Simmons & Barnhill, of Bellaire, O., recently. 
They weighed more than 10,000 pounds each. 

The Triumph Engine Co., of Cincinnati, O., have received an order from 
Salt Lake City, Utah, for one of their valveless engines of 50 horse-power. 
Thus the merits of this valuable and fuel-saving engine are becoming more 
known and appreciated every day. 

We are informed that the Egan Co., of Cincinnati, O., has just secured the 
contract for the fitting out of the U.S. Navy Yard, at Norfolk, Va. with the 
wood-working machinery required. Preference was given this great concern, 
it is claimed, on account of their machinery being the latest improved. 

The I. & E. Greenwald Co., engineers, founders and machinists, 248 East 
Pearl street, Cincinnati, O., write us that they are doing a rushing business at 
the present time, being crowded in their various departments. Thereisa 
general demand for their regular output of engines, gearing, shafting, pulleys, 
hangers, castings, etc. They have about completed the erection of an electric 
plant for the Maysville Gas Co., Maysville, Ky., and also a large distillery for 
Mr. T. P. Ripy, of the same State. Which with the overhauling of a number 
of distilleries and kindred business, they report doing a very satisfactory busi- 
ness, indeed. 








A SURE PROTECTION AGAINST ACCIDENTS FROM 
TRE BURST'!NG OF SOLID EMERY WHEELS AND 
GRINDSTONES. For full particulars and prices 
address 


EDMUND R. WARE, Inventor and Agent, 162 LaSaile-st., Koom 47, Chicago. 
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Stamped Ornaments, Center Pieces, Galvan'zed Iron Cornices, 


Statuary, Building Fronts. Send for catalogue and prices to 


W.M. MULLINS, satem, onto. 


J. T. WAGNER, Sales Agent, 108 Chambers St., New York City. 








Our Mretallic Lath. 


Have you used it? If not, you will find it the best form of fi-e-proofing,most easily andch 
app ied. Sample by mail. THE CINCINNATI CORRUGATING CO., P. 0. Box 320, Piqua, 8. 
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OFFICE AND WORKS 
224& 226 NORTH UNION St CHICAGO, I LL.U.SA. 
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Best for Warming Dwellings, Greenhouses, Schools, &c. 
Most Economical, Durable and Easily Managed. 


HOT-WATER ™:..=. 






And Radiators. 


Its Vertical Circulation renders its action Prompt and Rapid. 
Its Fire Surface is the largest in proportion to Grate Gurkets. 
No Bolted, Flanged or Packed Joints; therefore cannot Leak. 
Its Brick Casing entirely prevents loss of Heat in Cellar. 
Wrought Iron; therefore cannot Crack. 


WEBER STRAIGHTENING VALVES. Gas Machine | 


Send for Circulars. Best Independent Gas Apparatus 


8 s s 8 *,|] For Country and Suburban Residences, Churches, 
E iol ed Ing lg Ing 0., Schools, Stores, Hotels, Etc. 


. : : Over 20 Years in use, with never an Accident. 
88 Lake a Chicago, Ills. 396 Wight St., Detroit, Mich. Average cost of gas, ¥ cent per hour per burner. 















Indiana Machine Works. 


FORT WAYNE, IND., 
Builders of 


High Grade 


-WOOD-WORKING MACHINERY 


Of Modern Design. 





CLIPPER, PLANER, MATCHER AND MOULDER 
Machinery for 
PLANING MILLS, 
SASH AND DOOR, 
FURNITURE FACTORIES, Etc. 


Also make a specialty of light Gray Iron | 


Castings and Mill Supplies. 
Prices and Circulars Cheerfully Furnished. 





A New and Sp'endid Companion to all the 
Metal Industries. 


Fully abreast of the latest inventions and dis- 
coveries, as well in the largest and coarsest 
as in the smallest and finestof metal work. 


JUST READY. 


Price, $2.50. 
Free of postage to any address in the world. 


The Metal Worker’s Handy-Book 


RECEIPTS and PROCESSES 


Being a collection of Chemical Formulss 
and Practical Manipulations for the working 
of allthe Metels and Alloys, including the 
D-corat‘ou and Beautifying of articles manu- 
factured therefrom, as well as their preserva- 
tion. Edite> from v*rious sources by Wil iam 
T. Branrt, editor of ‘The Techno-Chemical 
Receipt Book’’ and *‘The Metallic alioys.”’ 
Illustrated ty 63 engravings. One volume, 
over 500 pages, 1zmo elegantly bound in scar 
let cloch, gilt, «losely printed, containing a 
vast amount of valuable matter on all the 
Metals and Alloys, not to be found ia any 
other book in the English lane uage. 

BB” Price $2 50, free of postage to any address in 
the world. 

BBA circular of 24 pages, showing the full 
Table of Con‘ents of this valuable book, will be 
sent free and free of postage to anyone in an 
paced of the world who wall favude us with his 
address. 


HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers & Import’s, 
810 Walnut St,., Philadelphia, Pa, 
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OHIO PULLEY & MACHINE CO. 
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Akron Planing Mill Exhauster 


is Eeffctual, Strong and Light Running. 









The Akron Drying Apparatus 


for Lumber, Brick, Pottery and Sewer 
Pipe is an improvement over 
all others. 
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The Akron Disc Wheel 


= ~ i 4 will expell more air and smoke for power 
a =) — 














expended than any other constructed. 










PRICES LOW---SEND FOR CATALOGUE. 


6 Akron Heating & Ventilating Co., 


AKRON, ~ ~ OHIO. 


























A Word about Heating and Ventilation of Factories. 
The Akron Blast System 


Heating and Ventilation of Factories 


S the most successful one constructed. 
A wrong impression exists regard- 
ing the cost of adopting it. To those 
who contemplate purchasing a heating 
apparatus, we would request them to 
write us. We will cheerfully furnish 
information and drawings free, and if 
desired, one of our representatives will 
call. 


PRICES LOW. 
RESULTS GUARANTEED. 
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YVA RREN,.OHIO | ard streets. 





PETER GERLACH & CO., 


Printed in the Highest Style of Art, by 

. . MAKERS OF 

[ AT A tl t lf FS The Cleveland Printing & Publishing Co., Saws, Tools and Machinery. 
Office and Warerooms, 28 Columbus st. 

Cleveland, O. Factories on Columbus, Winter and Leom 












Cleveland, O., U. 8. A. 








































‘up RON TRaAD® REVIEW 








NEW ILLUSTRATED 
Catalogue 


NOW READY. 


Contains a great variety of new machines, and 
all the latest improvements on our 
regular manufactures. 


MILLING MACHINES, 
SCREW MACHINES, Etc. 


THE GARVIN MACHINE CO., 


Laight & Canal Sts, 
NEW YoRE. 


The Parkin & Bosworth Co. 
CLEVELAND ACENTS, 
9 and {i South Wa'er St., CLEVELAND, 0. 


VICTOR COLLIAU, 


ad = Sole Manufacturer 








s——= Improved Patent 
HOT BLAST 


Colliau Cupola 


ADDRESS: 


287 Jefferson Ave. 
DETROIT, MICH. 


P JOHN ADT & SON, 


New Haven, Conn., 


bat 
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Builders of Machinery for 
Hardware Manufacture, 


AUTOMATIC 


Wire Straightening and 
Cutting Machines, 


Butt Milling Machinery, 
Butt Drilling Machinery 
Riveting Machines, Drill 
ing and Countersinking 
Machines, Foot Presses, 
Sprue Cutters, Etc. 


INDUSTRY FILE WORKS, | 
A. & H. Gough, Props., 
Manufacturers of 
Files Rasps, 


Equal to the Best English 
File. 





Adjustable Drilling & Countersinking Machine. 





OLD FILES RE-COUT. 


All Kinds of Job Grinding. 
OrFick & WORKS, 
48 COLUMBUS ST., 


CLEVELAND, O. 
Cc.GOUGH Manager. 
Mention this paper. 


SHEPARD’S NEW $60 











SCREW CUTTING 

% Foot Lathe 
7 Foot & Power Lathes, 
Sy Drill Presses, Scroll- 

Saw Attachm’ts, Man- 
a drels, Chucks, Twist 
is Drills, Dogs, Calipers 
6 etc. Lathes on trial 


. Lathes on payment. 
‘gend for catalogue of Outfits for Amateurs or 
Artisans. Address H. L. SHEPARD, Agt., 
124 East Second St., Cincinnati, O. 


S. T. W. Ejector. 


For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 





The cheapest made. Send for 
prices. 


JAMES JENKS, 


Detroit, Mich. 





Palmer’s Gear Cutting Attachment | 


} 
CAN BE USED ON ANY SCREW-CUTTING 
LATHE FOR 


Amateurs, Clock Makers, Model Makers, 
Knitting Machine Makers, Tool Makers, 


Or any one having use for SMALL GEARING. 
For particulars, address 


PALMER, CUNNINGHAM & GO@., L’t’d, 


607 Market St... PHILADELPHIA, PA. 


THE MEYER’S ORIGINAL 


Live Steam Feed Water Heater, 


LIME EXTRACTER AND PURIFIER. 
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from scale. All steam users need them. 
For information apply to 
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Wheeling Boiler Works, 
Wheeling, W. Va. 








G. W. STOCKLY, President. . J. TRACY, Vice-President. W. F. SWIFT, Secretary. 
| J. POTTER, Treasurer. . 8. POSSONS, Supt. W. J. POSSONS, Asst. Supt. 
8. M. HAMILL, Jr., Assistant Secretary. 


THE BRUSH ELECTRIC €0., 


Sole Manufacturers under all the 
PATENTS OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, 
CaRBONS, ELECTRO-PLATING MACHINES, ELECTRO Morors, ETc. 


The Brush Light Still Leads the Field. 


No other System in the World equals ours in Simplicity, oy nit Earn- 
ing Capacity, Reliability. The Best is always the Chea 
5,000 Brush Are Lamps now in use. Self- 
Regulating Incandescent Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC CoO., 


CLEVELAND, OHIO, U. 8. A. 





e@ Agencies Everywhere. 





IRON CLAD PAINT CO. tron ciaaPaintco. 


Factory, 76477 Central Way. Sec. & Treas., No. 3 Case Bulld’g, 
CLEVELAND, OHIO. 


And get the ey article, 

and save liability of suit for 

using an article made in viola- 
tion of the patents issued to 

Wm. Green, and now owned 

by this Company. 

IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 

ae~ FURNISHED both Dry and 

2° Ground in Oil. 


USED BY NEARLY ALL 
THE RAILROADS 


CLEVELAND FOUNDRY. 
HEAVY CASTINGS. 


ARCHITECTURAL WORK in all its branches. 
Car Wheels 


With or without axles, Street Railroad 
Woeels and Track Supplies. 













Office 14 Winter &t. 


CLEVELAND, o.¢ BOWLER & CO. 


Does away with boiler repairs. Keeps boilers free | 


M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCH, Secretary and Treasurer. 
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GEO. P. BURWELL, Gen’l 208 Superior 
St., Cleveland, O. ’ “ 


Cc. A. BURWELL, Chiet Inspector, 208 Superior 
St., Cleveland, O. 

A. D. BAITH, Special Agt., 208 Superior 8t., 
Cleveland, O. 

R. D. BRIGGS, Special Agt., 208 Superior 8t., 
Cleveland, O. 

J. KF. WOLCOTT. Svecial Agt.. Akron. O. 
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| 10 SIZES FROM $7 T°$75 <a>, cop 


“2 PIVE WEIS: “PRICES a= 
de \ cee pesthiraive ©, 


2X NanDuzenadirr 


SOLE MAKERS. 


VA AOE GNCNaT © 





Acme Manufacturing Co., 


Manufacturers of All Kinds of 


Small Novelties and Toys, 


PATENT STOVE-PIPE CRIMPERS, 
FOLDING 
Camp Stools, ete. 
Correspondence solicited. 


SPRINGFIELD, O. 











for catalogue. 
C. H. PRESLEY & CO., manufacturers’ supplies, 
nae and machinery, 24 So. Water St., Cleve- 
and, O. 


Shipman Automatic 
Steam Engine; peiro- 
leum, kerosene or 
natural gas fuel. Au- 
tomaticin fuel and 
water supply. Sta- 
tionary and marine. 
I, 2, 4. 6and 8 horse- 
power single; 8, 12, 

and 22 horse- 
power compound. 
No engineer. Send 
Mention /ron Trade Review. 











F. A. SACKMANN, 


16 Huron St, Cleveland. 0. 
STEEL ALE ABET S 


FELNAME STAMPS 


BSVRNING BRANDS 







Steel Name Stamps (1-16, 3-32 
or & inch letters, 15c. per letter 








STRONG, WELL BUILT, SERVICEABLE 


STE AMENGINES 








RE Tay oneee | 


Adapted to HEAVY, CONTINUOUS WORK. 
EVERY ENGINE TESTED UNDER FULL LOAD. 
FOR DESCRIPTIVE CIRCULARS ADDRESS 


CHANDLER & TAYLOR CO. INDIANAPOLIS. IND. 









INTRICATE 
WORK 
A SPECIALTY 


) 4 
INTHRE 


STEEL BOTTLE 


RING PLATE 


its 


BUG KETS,| P ASTEEL CATTLE TROUGH 


STEEL CATTLE TROUGH, 
—— STC AMLESS 


ALE Ss 











UNIVERSAL RADIAL’ 
RADIAL DRILLING MACHINES 


=. THREE DESIGNS. SIX SIZES 


EMBODY ALL DESIRABLE FEATURES 


+. PRICES$450.2°& UPWARD 
“4p @S°UNIVERSAL RADIAL DRILL CO 


INNATI. ©. 








From $4.00 up. 


Steam Jet Pumps, - 
© $5.00 ap 


Automatic Injectors, © 
Aigh Lifting Injectors, s §=©§6.00 up. 
Shafting, Hangers,- 4 2- «| «(81.00 
COUPLINGS, BOXES, COLLARS, ETC 
Write for Circulars, Ete. 


COLUMBIA WJECTOR CO, CLEVELING, 
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IRON AND STEEL MARKETS. 
PIG IRON. 


LanpD (f. o. b. cars, net cash): 
Bessemer, $19 20; No. 1 Foundry, $17 80; No. 2 
Foundry, $16 80; No. 1 Gray Forge, red short, 
$t5 80; No. 2Gray Forge, neutral, $15 30; No. 
1 American Scotch, $17 80; No. 2 American 
Scotch, $16 80. 


CurcaGo (reported by Messrs. Rogers, Brown 
& Merwin): Southern Coke No.1.foundry,$16 00 
1700; Southern Coke No. 2 Foundry, $15 50 
1600; Southern Coke No.3 Foundry, $15 00 
16 00; Southern Coke No1, Softeners, $15 50 
16 50; Southern Coke No. 2, Softeners, $14 75 
15 00; Ohio Silveries No. 1, $18 00@18 50; 
hio Silveries No. 2, $1700@ 1775; Ohio 
Strong Softeners No. 1, £9 19 50 ; Ohio 
Strong Softeners No. 2, $18 25@1875; Lake 
Superior Charcoal Nos. 1 to 6, 21 00; 
Tennessee Charcoal No. 1, $19 20 00 ; 
Tennessee Charcoal No. 2, $18 50@19 50; 


CINCINNATI (reported by Rogers, Brown & 
Co.): Founpry Irons—Southern Coke, No. 1 
foundry, $15 25@15 75; Hanging Rock Coke, 
No. 1 foundry, $17 50@18 50; Jackson Co. 
Stone Coal, No.1 foundry, $16 1750; Ten- 
nessee Charcoal, No.1 foundry, $:7 50@18 50; 
Hanging Rock Charcoal, No. 1 foundry, $21 00 
@22 00. MILL IRons—Standard Southern Coke, 
grey forge, $13 25@13 75; Standard Southern 
Coke, mottled, $12 00@13 00 ; Cold Short South- 
ern Coke, grey forge, $1300@1350; Strong 
Ohio Neutral Coke, grey forge, es 16 00. 
CaR WHEEL AND MALLEABLE—Standard Ala- 
bama Car Wheel, $22 50@23 00 ; Tennessee Car 
Wheel, $20 50@21 50; Lake Superior Car Wheel, 
$21 50@22 50. 


BUFFALO pe ay by Rogers, Brown & 
Co.): Mahoning and Shenango Valley strong 
No.1 Foundry, $18 oo@0000; Mahoning an 
Shenango Valley strong, No. 2 Foundry, $17 co 

00 co; Niagara No. 1, $00 co@o0 00; Niagara 

0. 2, $oo 00 oo; Niagara No. “es " 
Ohio Softener No.1, $18 co@00 00; Ohio So 
No. 2, $17 co@00 00; Lake Superior Charcoal, 

oco@oo oo ; Tennessee Charcoal, $19 SeQoo 00; 
Southern Softener No. 1, $16 75@00 00; South- 
ern Softener No. 2, $15 75@0000; Southern 
Strong No. 1 Foundry, $17 75@oo 00 ; Southern 
Strong No. 2 Foundry, $16 75@o0o0 00 ; Alabama 
Car eel, $24 0o@oo 00 ; Hanging Rock Char- 
coal, $23 00@24 00. 


LOUISVILLE (reported by Hall Bros. & Co.) 
Hor Biast FounpRy—Southern coke No. 1, 
$15 0o@15 25 ; Southern coke No. 2, $14 25@14 50; 
Southern coke No. 3, $14 c0o@14 25 ; Mahoning 
Valley (Lake ore mixtures), $17 75@18 75; 
Southern charcoal, No. 1, $17 00@17 50; South- 
ern charcoal, No. 2, $16 50@1700; Missouri 
charcoal, No. 1, $18 00@18 50; Missouri char- 
coal,No. 2, $17 17 50. ForRGE—Neutral coke, 
$13 75 1400; Cold short, $13 75@14¢0; Mot- 
tled, $12 75@13 25s. WHEEL AND MALLE- 
ABLE—Southern (standard brands), $2200@ 
2300; Southern (other brands), $18 co@19 00; 
Lake Superior, $22 50@23 oo. 


Sr. Louis (reported by Rogers, Meacham & 
Shields): Hor Biast COKE AND CHARCOAL— 
Southern Coke No. 1, $15 75@16 25; Southern 
Coke No. 2, $14 75@I5 25; Southern Coke No. 3, 
$14 25@1475; Southern Grey Forge, $137 
1425; Southern Charcoal No.1, $17 18 00 ; 
Southern Charcoal No. 2, $17 17 50; ssouri 
Charcoal No. 1, $16 50@17 09; Missouri Charcoal 
No. 2, $1600@1650; Ohio Softeners, $18 00@ 
19 z: Car WHEEL AND MALLEABLE IRONS— 
Lake Superior, $21 75@22 25; Southern, $19 00@ 
22 50. NNELLSVILLE CoKE—East St. Louis, 
$s 65; St. Louis, $5 80. 


DETROIT (reported by William F. Jarvis & 
Co.): Lake Superior Charcoal, all Numbers, 
$20 2100; Lake Superior (coke) Bessemer, 
$20 20 50 ; Katahdin (Maine charcoal), $24 oo 
@25 00; Lake Superior Coke, Foundry, all 
ore, $19 25@20 75 ; ke Superior Coke, Found- 
ry Cinder Mixed, foo oco@00 00; Standard Ohio 
Black Band, $00 c0o@0000; Southern No. 1, 
$16 50@1700; Southern Gray Forge, $15 
15 25; Jackson County (Ohio) Silvery, ts 
19 25; Old Car Wheel, $o2 coo@oo oo. 


LOUISVILLE (reported by Geo. H. Hull & 
Co.): Southern Coke No. 1 Foundry $14 75@ 
15 25; Southern Coke No. 2 Foundry $14 25@ 
1475; Southern Coke No. 3 Foundry $13 75@ 
14 25; Grey Forge, $13 25@1375; Southern 
Coke Silver Grey, $14 15 00; Southern Char- 
coal No. 1 Foundry, $17 50618 50; Southern 
Car Wheel, Standard brands, $22 50@23 50. 


PITTSBURGH (reported by A. H. Childs): 
No. 1 Foundry, $17 00@17 25; No. 2 Foundry, 
$16 soot 25; Grey Forge, #5 00o@15 25; White 
and Mottled, $14 029014, 23; Warm Biast Char- 
coal, $19 00@22 00; Cold Biast Charcoal $74 0o 
@29 co ; Bessemer, $18 00@18 so. 


00; 
ener 


MERCHANT IRON AND STEEL. 



























































Flat Bar. 

1% to4 by % to 1 inch I 
4% to 6 by % tor inch 2 23 
1% phd 1% to 2 inch.. 2 38 
1% & 1% by % to ¥ inch eee2 O05 
I ash pee see aree se eeee 215 
H, Mand % by H to $ inch............cccesseceeeeee 2 35 

Round and Square. 
1 to 1% inch.......... oe 1 95 
DO Pile Seiicksnicnanssisccnesncassucs eoseevee eoccene seccnees 215 
| ¢. nO: 2 45 
3% to 4inch...... 2 95 
4% to 4% inch....... nh 45 
OG FE Siatheas \sobacdatsaveretuscarsns wcnesonseenonsnseos 3 65 
Oval. 

Lh  RRRnns iis Seer neesacusove ted 
4] to % inch............ 2 Fe 
coscee 275 
Wa oevees 315 

Half Oval and Half Round. 
1% tO g inch.........0000 3 95 
K% to 2K inch 2 65 
be inch 3 25 
cocaspenessssouseoceneesoesencenmecosenee cocees stesecee ecceceee§ 45 
Hr... ocean voneqonpeseneecens ne 95 
Heavy Band. 
1% to 6 by % and 5-16 inch....... pnnneseen eneneneesed 21 

I to " fe oo So a 2 = 
% to % by % and 5-16 inch 245 
to % by 4 and 5-16 inch 295 





























































































































CLEVELAND ROLLING MILL CO., 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


oom Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, Steel Oil 
ve Darrel io e nf windst Inee and Steel optiee Plates, Galvanized and Black 
Sheet Iron, Corrugated Iron Roofing. Sheet Steel. 





AKRON CHEMICAL CO., 


A AINTS Black Asphaltum 
= Paints. All grades. 





150 State Street, AKRON, O. 










































































Hoops. 
1% to 4, Nos. 13 to 15. 275 
1% to 2, Nos. 16 to 18...... 2 85 
1% to 2, No. 169........ 2 95 
1% to 2, No. 20. 3 95 
1% to 2, No. a1 3 15 
1% to 2, No. 22 3 25 
15-16, I —_ 1%, — I = 15 295 
15-16, 1 and 1%, Nos. r +03 05 oops f 
rte 4 1 and 1%, Nos. 19 and 20.........0.ceeeeeee 3 15 - y Wee 
15-16, 1 and 1%, No. a1 3 25 
15-16, rand 1 No. 22 3 35 
, Nos. 13 to Is e315 
, Nos. 16 to 1 3 25 
» Nos. 19 and 20 3 35 
» ag 21 3 45 r 
Oo. 22 3 55 
13-16, BEOS. LF CO TS crcersecseevvsceseccsvcoveseves cocceccee§, 85 imperial Car and 
13-16, — 16 mete 3 45 
13-16, Nos. 19 and 20. 3 55 . . 
IB-IG, NNO. Bleccccccescocccccscorecccccscocesscccceccseoes voces 3 65 is 
1936, No. at 36% | Bridge Paints 
a — I = 15. 3 45 
ee 3 65 
‘ Nos. 19 and 20 +3 75 
a — 21. 4 2 
22 
11-16, Nos. 13 to 15 36 | DALLIBA, CORRIGAN & CO., 
TI-16, NOS. 16 tO 18.....c000.0000- wavenbodeconanseer oobi 3 85 
| ag BP BWA BO. .orecccecereerecceees 3 95 DEALERS IN 
11-16, No. 21 4 05 ‘ 
TI-16, NO, 22...... 00008 esonse 415 
Sats ‘3 | Tron Ore & Pig Iron 
| SOR ERE ne. 415 ron. e 3 
gn BMA BD. .cccrcccoccrscerereceessccccoossvcocosen 4 s Rooms 716, 717, 718, 719 Perry-Payne Bid’g, 
SMES Msclnictcredecsccece ative toeetieevercnscoscstyoeene 
SIG Elchnscuscsniketapetensiretovtentivereseupeess sececeren 45 CLEVELAND, O. 
» No. 23 465 
Light Band. 
ss] to 6 by to 3-16 in 235 OGLEBAY, NORTON & CO., 
1% to 6 by Nos. 11 and 12 2 45 
1 to 1% o to 9-16 im 35 Successors to Tuttle, Oglebay & Co., 
i to 1% i ny II Se ba 2 6s Commission Dealers in 
and 13-16 by -16 in 2 85 
end! 3.16 by 08. 1 and Ni a ivecthsvossesditeed 293| AEeOor = Ores, 
and 11-1 -16 in comee§ 15 
and 11-16 by oe. - ae eae FROM MARQUETTE, GOGEBIC AND MENOM- 
and 9-16 by % BD OND BR, cccascocoseroccesecnecvsees 3 45 INEE DISTRICTS, 
and 9-16 by Nos. 11 and 12 355 OLEVELAND, OHIO. 
by % to 3-16 in 375 
by Nos. 11 and 12 3 85 
Wagon Box Iron. J. H. OUTHWAITE. W. @, POLLOCK. 
inch, bevgled edge, by Bos. 1: and 1......8 95 | J. He OUTHWAITE & CoO., 
inch, “ = ye i" and s. : 3 Exclusive attention given to 
_ 13 and 14-3 45 | LaKE SUPERIOR AND MENOMINEE RANGE 
Sheet lron, 
No. 100 4 «| irom Ores 
eeeeee 2 
No. 7 to z 3 00 Perry-Payne B’ld’g, Cleveland, O. 
No. 22 to 24...... 3 20 
No. 25 to 3 35 
se. 97 steeweeeeqes 3 45 
= 8) THE CONDIT-FULLER CO 
' 
Iron Boiler Plates. J 
Tank, & inch and heavier 2 80 2 
a “oe 
cae, st 33| Pig and Bar lron, 
CH wispee, - * 4 05 
Extra Flange, snnnciunisiaibbenceseneeeel 455 
Solid Fire 5 CLEVELAND, OHIO. 
Steel Boiler Plates—1-4 in. and Heavier. 
ahell 7 s| Pickands, Mather & Co., 
a 3 70 
M e Flange............. eccccccecccceccecoscoccossscsonce . a 
earns Wienge 42 | TRON OR 
i eo plates 90 inches vee — AND— 
0 96 in. e c b extra 
36 to 00 in. wide ree - - PIG IRON 
—t-+- a pais OM socitel Corner Bank and Superior Streets, 


American Cast Tool Steel. 


ROUND, SQUARE AND OCTAGON. cts. Ds 
1to2in. inclusive 























oiniehecaaal 09 
gi6to%in “ 09 

7-16 to % and 2% to 3 in...... 10% 
% togin II 

SF” 1086 
| | eee II 
to 9-32 and 6% to7in 12 
36 in 4 





Flats. 











3 00 

3 00 

3 5° 

3 00 

Cal oni 3 25 

Cutter Shoes, tapered and burr. - 3 25 
English Tool Steel. 

CBBOP’B...cccvereccccccvccccccscercoves eve 16c 

WOON S “ Wat © ..cccccccccccccseccconscevesosecessnqeses 16c 

. “Choice” cocccccesccesocoes iO 


Burden Boiler Rivets. 


a %, 11-16 and ¥ inches diameter... 
ridge %, %, 11-16 and % inch diam... 


SCRAP IRON AND OLD METAL. 





No. 1 R. R. wrought scrap.... 
No. 1 wrought scrap....... 






Axle turnings 











Wrought turning (free from cas 12 00 
Cast DOTings............cccccccrccccreresees ae O@ 
Uncut wrought iron boilers... see 13 CO 
Steel boiler plates..........ccereccecereeeeeeecee ers 17 00 
GeBD) RF iire ccececcssccecsccsesccccescocconscesecenesesene 9 co 
Pipes and flues (Clean).........ccssseecsesesensee 13 50 
Tank iron aim 12 2 
Hoop and band iron...........cceceresersseeseneeeeee 10 00 
a EC eee EOE 95? 
Wrought drillings................0+ pashtesesudebenia 11 5) 
Malleable iron.............+++ eananniiveenésaccaneaiih 10 10 


Reported by Messrs. BLack & PoLLock, Cin- 
cl nat', O.: 


CLEVELAND, O. 


E. C. POPE, 


COMMISSION DEALER IN 


Iron Ore, Pig Iron 


AND METALS. 
Cleveland, ~ 





Ohio. 


PITTSBURGH & WHEELING COAL C0., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R. R. Capacity, 3,000 tons daily. 


Office, 6 Mercantile Bank Bullding, 
CLEVELAND, OHIO. 
Lake Shipping Point, Lorain O. 


Yan. Parrereow Aalee Agent 


Hoisting Engines 


OF ALL SIZES. 












Address, 
JOHN F. BYERS, 
RAVENNA, 0. 





Railroad Wrougnt.........ccceeseee cove ove 
No. 1Country Wrought............cccceeeeeeeeee 
BtOve PLATE. 0.0 ccccceresssecreescece % 
Machine Castings.............. 

Ho-p and heet..... 
Casting Borings....... 
Wrought Turnings. 









H. N. HILL & CO. 


Manufacturers’ Agents’ for 


BOILER TOBES. 

PLATE STEEL. 

BoILER RIVETS. 

Norway IRun RIVETS. 

SMOKE STACK AND GASOMETER RIVETS. 
Bar IRON. 

BaR STEEL. 

STEEL AND IRON ANGLES. 

SHEET IRON. 

SHEET STEEL. 

RAILROAD AND BOAT SPIKES. 
WROUGHT IRON PIPE AND FITTINGS. 
PULLEYS, HANGERS AND COUPLINGS. 
BreaMs AND CHANNELS. 

STEEL RAILS AND CASTINGS. 
GALVANIZED SHEET. 

PORTABLE FORGES. 

RAILROAD AND MACHISTS’ SUPPLIES. 


813 PERRY-PAYNE BUILDING, 
Telephone 95. * CLEVELAND, O. 


Hartman’s Patent Inside Sliding Window Blind 


is the most 
govue Blind 
n 





charge. This 
is an item of 
immense mag- 
nitude, and 


t 
r and the on 
—— ie O0OV0000 6) blind tha 
ee ee erm aes came ives entire 
oe Lael Setbelen 
Thousands 
are in use. 
Agents wanted everywhere. Send for illus- 
trated catalogue and prices. Manufactured by 


SARTMAN & DURSTINE, “°s¥2 oster, 0. 
TWO BOOKS 


—FOR— 


Foundrymen. 








AMERICAN FOUNDRY PRACTICE. 


BY THOS. D. WEST. 


Treating of Loam, Dry Sand and 
Green Sand Moulding, and contain- 
ing a Practical Treatise upon the 
management of Cupolas and 
the Melting of Iron. 


West’s Moulder’s Text-Book 


Being Part II of American Foundry Practice 


Presenting best methods and original rules 
for obtainin good, sound, clean © stings, and 
giving detaile descriptionform ing moulds 
requiring skill and experience. 

Alsocontaining a practicaltre ise upon the 
construction of cranes and cupe.as, and the 
melting of iron and scrap steel in iron 
foundries. Hither of the above books will be 
sent by mail, postage paid, $2.50. Address 


Cleveland Printing & Publishing Co., 





CLEVELAND, QO. 
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Tuam Iron TRapp Revirw. 








MACHINERY SUPPLY MARKET. 








Anvils. 
MMBOTICRRoccreccccccccescccsssocencceoccoscccosonsseoes Bb 44 
WTB ves ccc ees voc ccccccnceccscnseesses 8 Dok 

Bellows, 
Hil1’S......000004.+++.i18 40 

Blacksmiths’ Bullock’s.... dis 50810 

BEOUIESTO’ 0000. coveccscesee cee cocssesen cnsens dis 10 

FROG .0cccccrcecesccovcccccecnceoscconese coccoseed dis 10@50 

Belting. 

Boston Belting Co’s standard................. dis 70 
” nc a «| .. dis 60&5 
ae «e ae best... da 

Hoyt’s Short Lap........cesseceseveeressseeeserseees dis 


Cleveland Rubber Co. extra standard dis 6oakto 
Shultz Raw Hide Leather Belting, single, 


Srsvbiaedetatet pabunbees tibehevebibedapenseninse Spagnianonl dis 40 
Shultz Raw Hide Leather Belting, ann, 
BOE TA DOIG nn. 0c cccssvecv000 00000.-0n000 e050 dis 40 


Standard, oak tanned............cceeeeees dis 
Alexander Brothers’ pure oak tanned. ...dis 45 


Blowers and Exhausters. 


B. F. Sturtevant’s 
Boston Blower Co. 

































Bu ffalo...........+0000 dis 35 
Borax. 
oocoonencees 8 Dok @10% 
Chalk. 
WICC. ..cccccccccccccccccccccccescscoscecoccese cosees « 88 50 
White Crayon...............+ 8 gross 12@12% dis 10 
TRAM... coquncccevibccnsntecnees soousasccoucenapen Goeweunemeoes dis 
nw iRanaemantim alam t gs 
Chucks. 
Cushman’ 8 4 Jaw Independent dis 45 
Com bination...............0006 scveeesGiS 40 
° Geared Scroll dis 30 
he 2 Jaw Brass Workers............. dis 30 
“ Te ii ciichstvescacsvedencteneceseoesse: cocsese is 
Wescott’s Scroll Combination............... dis aah 
Independent.............+ SRECE Re dis 40 
* Little Giant Drill dis 30 
Horton’s Universal.................cccssrsssesereeees dis 40 
- Independent... . dis 45 


Whiton’s Indevendent... 
Nationa! Combination.. 
Sweetland . 
Almond Drill nie 
I ee sess: no oncense «.. Gis rs 
Skinner’ s Combination Lathe... 

Independent La he 

os Unive sal Lathe... 





















































= Drill 
Cutters and Reamers. 
Clevelamd.........cccccercosccrce coccccscecccconccoses dis 10@15 
Pratt & Whitney dis 10@15 
Standard..... dis 10@15 
Brown & Sharpe, Milling Cutters........... dis 15 
Gear Cutters............00..dis 15 
Crowbars. 

Er OT ae er a 
Iron, steel points adumteibeveneesdensceses eee | =! 
Drill and Drill Sockets. 

WEE ArT... ccccccecesconscocscese-coscesseccooss dis 50&10 
Steces Taper and Straight shank to ey att 
Fils pe baiaenaonaibipnmmaneiaaeinbens siaieiwedd dis 10 
Moree Tap er and Straight shank Larger 
than 136”.........000 eecencooceses eosoeceeve ceneeseseees dis 25 
Drill Ri. eg eocee dis 25 
Standard Twist Drilis. werenavenerocesvers dis 55@55&5 
Cleveland sceecee cessereeeGlS 55G55&5 
munery. 
No. 4 to No. 54 to —, F. 
gr 150. gr. F. 
Kegs, # D............ 4c Sc ae 
4 kegs # D........... 4c sac 
kegs # D.......... 4c Sic 3c 
1ocans,1ioincase 6 c c sc 
10 cans,lessthan 
BDocccccseccccccesecceses Ie ¢ 10 ¢ 7%c 
Emery Cloth and Paper. 

Barder, Adamson & Co... Eoastiseaeasen dis 45@59 
HL. HL. Barton.........ccccccccccccssecoecccres ee dis 5085 &5 
Emery Wheels. 
Detroit............ cescceeee dis 55@60 

NOTrtON’S.......000ececesee soveee 
SEE i csknchinetisensece voter 
Se EESTI SEI 
NINN ois isccnciae’ nipantbipeonoureneseseul 
seemeenntes... 
EBD .coccccccoscecccccescocecesscoesocces ecreececees dis 70 
vi ified. dstesastequeces subaseunnonseabeaionentheaanssenal 8 €0 
Vulcanite.. vioeeeeeedlds 1o&10 
Files. 

NichOlsON.........000..eeeesesreees ale 60& 10@60& 1o& 10 

“ (f eae ..dis 25 
Kearney & Foot......... sis 608 10@608 108 10 
Black Diamond..............+++ ts 60& 10@60& 10& 10 
Arcade...... is 60& 10@60& 10& 10 
DISB800'B...0.ccecccccccccercccccrescccccsscocsscccoed 8 70 
Western...... eisnenedneces enoecses evccssneneccsee ecceenesoes dis 70 
Stub’s............ dis 25 
Grobet’s...... ..eecsescceresrrsereeereee dis 30 
Beenolds Rros.’ Hand Cut..............ccceeseee- Aia co 
Industry File Works, hand cut dis 50 

Hammers, 

Bh, Wi cuinscnccconneacccsscasecsinscsnacennencese wenneceeces dis 40 
Atha new lict, Jan. 15, 1 dis 3° 
Heavy hamuers and ssenges under 5 Ds. 1 








Jack Screws, 
‘llinois Bolt Co. list............ ee. Ft 
Nuts and Washers. 
Size of bolt ane 5-16 i iy 
é 


1536 1156 8 


= 

4 

In lots iess than 108 be, e > ik: i 
boxes add rc to list. 











Nails (wire.) 
Chet Peder 0, WD cccccosnesecss cccccsesccel »..dis 7o &1o 
Stan Penny Naiis, .) eg card rate 
iz Paes eo 
Less aan car lo 
Oilers. 
Zinc and Tin... = 60 
ERE 8 50 
Malleable (Hammer’s), No. 1, $3.60; Ne. 2, - 00; 
BO. 8, $4.40 BD GOB..cerccccccccrccecseee dis 19@ 10&10 
Packing, Steam. 
Boston mgm Pins dis 60 
American Packing — escoeceee eeeeweoes 8 Dr I 
Russia Packing rr | 


Italian Packing sal 
Pinmbago Piston 
Morriso”’s ‘“ 
quare Flax “ 
Sheet Rubber...... 





















Exceisioc Rubbe : ss & Ih48 
Picks. 
Railroads, £0 6 Be nrccccccrcccccccseccesecccee = dis 60 
to7 ST 
Pulleys. 
Iron Pull Walker List dis 45 
Medart Pu Pulleys dis §5 
Split Wood Re evenseenten cxeveesniceseiil dis 50@ 55 
Rivets. 


Iron, Thousand, list November 17, 





50 
Iron, Ordinary, Cooper’s Block and Carriage 



































list November 17 is 50 
Copper. dis a 
Rope. 

Manilla, % inch and over............cscsesess 3 Dail 
Sisal, % inch and over .............cssccessseees Dig 
Sand Paper. 
Bs Bis Be OB iscacssscccesevsoccsecscoree seseses seeseees1845@50 
RO eee ae Tepe 
New England Flint...........ccsccesssesree Ais 4 50 
Barton’s Garnet...... is 20 
Saws. 
Disston’s Circular dis 
Ts cciicaceTecdedien ncneabe enesvecndiedl dis 20 
sie Scroll Net 
Hack Saw Stubs............ is 20 
= ureka...... casei es Ty 
“ “ Star is 20 
Saw Swages Disston’s is 20 
RURIaw CHMIEE BR WG..r ccc cscccccocecconseccesceses dis 50 
Se apeiag and Drag Saws. dis 40&10 
- Wood Sa peinanies is 40&10 
” Silver Steei Diamond 
Cross-cut Saws8.............. dis 7oc per ft 


Dexter Cross -cuts. 
S Diamond ‘“ «dis 30c 
ri Tuttle Tooth Cross-cuts.dis asc“ 











2 see aan Crose-cute........dis - 
o.1 ndles s r 
No. 6 - dis ~~ per pat 
Excelsior Saw Tools.............s0000. sseees $6 per doz 
Perfection Oe apetanesiel eesee execes — = 
Detroit Saw Works, Gireu Wisncasisiniipeacest i is 50 





Wood Screws—List Jan 27, 1889. 


























Vises. 
Solid Box rr dis 60 
Par ~ s 20@25 
es dg dis 20 
Stephen’s dis 25@ 
Barrett’s. ry > 
Millez’s Falls.. dis 40 
Merrill’s. dis 10@15 
Howard dis 30 
Wire. 

New List, Jan, hy 1884 

Brass and COppe’...........:ssccssesesessseeeeees 


£3.05) and annealed, Nos. ‘0@18... dis po * 





I 8 5 

aanek N * 8, ark t ais ~~ 4 
os.0 tor mar et list.dis 

Sr at 


vanized Nos. o to 18 


eee eeencee 








Tinned market Nos. 0 to 18.........0000 s+-.-.i8 67% 
Cast steel dis 50 


Tinned Broom Wire....... ecsccccerell® reksOrkte 
+ seesesee iS 75 
dil 












Annealed Fence, Nos. 8 and 9 
Annealed Grape, Nos. 10 to 14 
Stub’s Steel Wire regular..... 











Wrenches, 
Coe’s en: dis 
Girard Standard..............cssesesse ceosnenendl i 7o&r10 
Agricultural is 75&10 
Mechanics is ke & 3 


Bemis & Call’s Combination «....svs.+-.++0--48 35 
Donohue’s Engineers dis 20&10 
Lamson & Sessions Engineers................di8 60 
aie & Spencer’s Drop Forged..........dis 10 


eroseceresGi® IO 
Alligator bi 66 aeceeseen dB 40 















Drill Presses, Sha 


"voor an Powe” LATHES 
apers, Band, Circular and Scroll 


Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


BATHE SEBASTIAN-MAY CO., 
164 West Second St., CINCINNATI. 0. 









Webster, Camp & Lane Machine Co. 





MANUFACTURERS OF ; 


Mining Machinery, 


improved Band Friction 
Hoisting Machinery, Geared 
or Direct Acting, for round or 
Gat rope. 


Wire Rope Haulage 
Machinery, 
Endless or Tail Rope 
Systems.) 


CORNISH PLUNGER AND 
BUCKET LIFT PUMPS. 


Automatic or Slide Vaive bietan Suaines, Sheaves, 
Cages, Buckets, Etc. 


S@@ Send for Catalogue D. 


134 N. Main St., AKRON, OHIO. 





Magnetic Concentration of Iron Ore. 
MONARCH SEPARATOR. 


Non-Bessemer converted into Bessemer ore upon a commercial scale, economical’ y. Capacity 
fifteen tons per hour. Samples treated without charge. Correspondence solicited. 


H. E. COLLINS & CO., Agents, 


MAGNETIC SEPARATOR CO., LEWIS BLOCK, PITTSBURGH, PA. 























Flat head iron...... dis 50 
2) + aaaenenge Be 
ss dis 
ce ok seams <a am THE THOS.D.WLST FOUNDRY. CO. 
Bg Bye peemommn CLEVELAND.O. 
Machine, round head, eMistecth nccorcacassecanl dis 60 I . + 
ae AME vse icsssasernsonakepnsets dis 75@7s&10 IRON. CAST IN G Ss. 
Coach, patent gimlet point. dis 75 


Shovels and Spades. 














Ames’ list November 1, 1885s....... naieeesennad dis 
SN RRL TRS ES IE dis 
Hussey & Binns, railroad....... a m4 
Taps. 

Cards, Hand and Nut to 2 in 
Sospemtees’ a = rs 

orse “ 
Pratt & Whitney ” “ new list dis Io 
Machine Screw TAaps....cccerrsecccrsrerreeeseeees dis 55 
Ripe By! Ok ERR RE dis 70 
Stay Bolt Taps........ dis 25 
a ee eenvoscccoscored dis 50 
Py EO ecssctncens oneses se <a 40 


Twine, BC. 


No. - Flax Twine, ¥ and KD mop}. =e 
No. 1 iii iti 48 -“ “ gee 


No 6c@ 
Ply Hemp, 48 & 4 » Balls ‘dering Twine) iite 
3-P rs 2@ 

-Ply i 














Mines,‘ Inclines, Quarries 


AND 
EVERV POSSIBLE DUTY 
WITH 


Friction Drums, 
‘Link Motion. 


DOUBLE OR SINGLE 
DRUMS. 


Complete Secbasiies and Mining Plants a Specialty. 


COPELAND & BACON, 85 Liberty St., N. Y. 


535 ARCH 8T., PHILADELPHIA, PA. 








DAILY MELTING CAPACITY 7 


75 TONS SPECIAL 


2 On On ee omen, bel. f how Wan ammelin Un lemon Uns 
SMOOTH CLEAN CASTING S. 


DUPLICATE WORKA 


SPECIALTY 








Detachable and Roller 


CHAIN BELTING, 


MADE IN ALL SIZES OF 


Malleable Iron 
and Steel, 


DESIGNED FOR 


Elevators, 
Conveyors, 
Drive Belts, etc, 


For handling materials of all 
kinds. 





Send for 1890 Illustrated Cata- 
logue. Address 


The Jeffrey M’f'g Co., 


183 East 1st Ave,, 


COLUMBUS, O. 








OSBORNE & C0., 


Patent Attorneys, 
29 Euclid Ave., 






ATENTS 


Cleveland,O. JY. § and Foreign 
Patents Procured. Patent Cases 
Litigated. Searches and Opinions 
as to Scope, Validity, Infringement 
and Title of Patent Send for 
pamphlet. 









PATENTS 


WM. M. MONROE, 


SOLICITOR & COUNSELLOR, City Hall 
Room 48. 


qe yt &([)'BoRé 





PRINTING INKS. ° 


» C/NC/NNAT/.* 
A&W INK USED ON THIS PUBLICATION 








1 j N ’ Iti The Crescent 
Engineers’ Specialties, ‘sericets 
and Automatic Grease Cups will effect a sav': g 
r cent. over oil. Investigate th.ir 


merits CRESCENT MFQ@. CO., Cleveland, 0. 
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Trace, 6 
Trace, 7 
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‘Trem Iron ‘Trapp Review. 











OIL ALWAYS BELOW BURNERS---BY USING OUR SYSTEM. 
OUR SYSTEM IS INSURABLE IN ALL INSURANCE COMPANIES. 
WE GUARANTEE INSURANCE WHEN PLANT IS INSTALLED ACCORDING TO OUR SPECIFICATIONS. 


THE AERATED FUEL CO. 


SPRINGFIELD, MASS. 
FORGING, WELDING, BRAZING, MELTING, ANNEALING, HARDENING, TEMPERING. 


THE GILBERT & BARKER MFG. CO., Springfield, New York and Boston, General Agents for U. § 
W. S. COLLINS, Tempce Court, 7 Beekman St., ROOMS 814-816, NEW YorK. 
Represented by { wi PICKETT, SON & CO., 170 Laxe 8ST. CHicaao, ILt. 
Cc. S. BARROWS, 6 Wave Bi0G., CLeverann, 0. Also for Michigan and Indiana. 
SFSEND FOR CATALOCUES. = 


425 MAIN STREET, 





CHILION JONES, Gananoque, OnTARIO. 
G. M. SMITH, Los Anaetes, Cat. 





HARDWARE MARKET. 


Augers and Bits. 













































































Common augers and pits........ beececeeee ccsced dis 70 
Sel]’B....cocrccccccrssosoecscoverscvcocsooevseccceseecee dis 60&5 
Cook’s ‘Douglass Mfg. Co dis 55 
i a euners and bits............ dis 25 
Expansive Bits, Clark’s small, $18 
Large, $26.ccccoccrccossecce scosoesceccvececcoed dis pees 
Hollow Augers, [ves’.........cescoscresceeeeees 10 
woe Augers, Bonney’s Adjust. ¥. bai 
10 
Hollow, — Stearns’ ust. 8 
doz : _ ry 208&10 
per gross ee) 
dis 10&5 
dis 15&10@15&10&5 
Axes. 
Makers’ and Special Brands— 
— © essed ED. doz $8 oo 
QURSED aistisscccccececsoccocen puabbccnabeeseneonend doz $7 co 
Full p ‘polished $8 doz $9 oo 
Bolts. 
Cast iron barrel bolts. dis 70 
Cast iron shutter a etc dis 70 
Cast iron chain bolts...........ccscce seseoere 8 10 
Ives’ patent door i iets chaos maebinciial 8 60 
Wrought iron barrel bolts dis 70 
Wrought iron square bolts............s.++ dis 70 
Wrought shutter Dolts.......0. 00. seessseees dis 60&10 
he 1» list 
Carriage, common, new list..........dis 7081087 
Tire, common, new list dis 70 
Carriage and tire, Philadelphia pat- 
tern dis 7 7s&r0 
Stove bolts 
Plow bolts....... wagnecee: one dis 
Machine...... gaintuamacennseennett dee eccseceses Gis 7581 
Ends dis 7581 
Buckets, Elevator. 
dis so&r1o 
Butts. 
Wrought brass dis 75&10 
Cast twee, loose joint dis 33% 
Cast Iron— 
Fast joint, narrow......... cantiencenn dis soe 
Fast soit broad... dis 50&1 
Loose joint............. dis 70&5 
Loose joint, jap. dis 7o&5 
Loose Joint, ’ jap. with acorns............... dis 7¢&5 
LOOGO TEM, MEET sccccercssecccnvoccesceweesseeoed dis 70&5 
—_ pin, japanned acorn,...........000.. dis 7¢&5 
wd wy , acorns, jap. plated tips......... dis 70&5 
Wroud t steel— 
Wrought, fast joint. NINE. cnccwssohuinald dis 70&5 
Wiese fast joint, broad......... dis 70&5 
Wrought, loose joint, broad... dis 7&5 
Table Butts, back flaps, etc. dis 70&5 
Regular inside blind.. dis 7&5 
Light igetde blind... dis 7&5 
Loose me Vea .dis 70o&5 
Todgiat 10080 Plt. cccccccccoscccccececsseccsocs sooeed dis % &5 


Carbonized Felt and Building Papers, 
(POWERVILLE BRAND.) 


Per roll of 
Eberts Bros., Detroit. 500 sq. feet. 
BUQ, BURG UN cinesconcesncnh soceis anpscencesuee nhaeeena $1.25 
“ “A,” Stringed Roofing, Ligh’. .............00. 1.50 
ts ’ Stringed Rvofiag, Medium............... 1.75 
” Stringed Rorfing, eye. RS SE BE 200 
stringed, Rosin-Sized... ey 
MILCELLANEOUS. 
Asphaltum, Trinidad Refined, # ton.....$30 00 
Asphaltum, Fine G ave, # DD................. é 
Coai Tar Felt, 2 Ply, BD ......cccccscccseseeses 2 
Coal Tar Feit, 2 P.v, ® roll 108 sq ft...... 142% 
Coal Tar Felt, 3 Ply, ® roll 108 sq ft...... 1.85 
Roofing Pitch, ir UM ucacheiubesassskeaciebsnvesnt .09 
Chains. 
Revised List. 
Trace, e103 pesccces ® pair 1.03 
Trace, 6}4-10-3........ pair - scones cocsoesneed so&10 


pair 
German Halter Chain 1 list. Tess, I 
German Coil, list of June, 1887......d 8 sok&i 
Galvanized Pump Chain 
Jack Chain, Iron...... 
Jack Chain, Brass. 


Chisels. 


Th vvcccce seccccccccess 








eeeeeeereseeseccceres 


Socket  vismer and Framing, L. &. 
I. J. Wh is 30@30&5 














Tanged — 40&re / 
Cutlery. 

Table net 
Excelsior Pocket -net 
Fibre Ware—Standard. 

_ Nos. 1 5 
ils, WAtET, 12 Qtsecccccsccsesscees $4 00 $4 10 §..... 
Dairy, RE Tirnticmmisionaia ee: EA cane 
Fire 12 ate eoeceeeescccsccccscscescseeee ‘eo. 2 
PU IIRE scssnssantestetsabennsanaciecs Em: -seae 
Pitan aoe 
UNIIEN soccs satahesnansacteranak ices 400 seseee sides 
cues T )sand 
~ ee eee 
Commode = se Ie sy 





Jars, slop, 5 and sk 14 Qteevcceere 8 OO 9 OO 10 CO 


oo 


Basins, wash— 








Baskets, wast i 6 

ets, waste paper, 13in...... 

Spittons, - Daisy,’ p ressed 
8 inch. 40 450 500 
10 and 11 6 00 o white 
No. 1 plain; No. 5 decorated ; No. 5X i 

decorated. 



































Gimlets. 
Nailand Spike............. pene cepebbiseced dis ery 
Double eae Tle ctnnssecbbnensbecancudecaipusscnil 
TOIDON csxcece onceal weeveoccceees ® gross $12, dis ~apeeee 
iieiaine 
Barn door, old patterns...........dis ohatney 
Climax, (Anti-Friction)............ 0... scsssee: dis 
0S tag dis okeee = 
er’s 8 10@60 
Terry’s Patent........ -5 in., $12; 4in., $10, « dis 50&5 
Paragon 8 50&10 
Richard’s dis Sais 
Horse Nails. 
No.10 9 8 7 6 
oan Bb. a3 ae | See dis 40 
Putnam, $B..18 19 20 21 23. dis is 
eosecsstecocecsene dis 25&10 
Horse Shoes. 
Burden, at factory ® keg $4 00 
R. I. Horshoe Co., Perkins’ Imp. at 
factory 4 keg $4 00 
Mule Shoes, at factory.............cc00-0-48 Keg $5 00 
Knobs. 
Ca Eh ccocesce 80c dis 60& 
rriage, ge, japann -® gross , Kes 10 





Momntite door knobs, new list.. ~—ftis is 408.108 
Door mineral 








Door Por. japanned 
Door Por. nickle 25 
Door Por. plated eeseeseecose ecccceees 25 


Locks, Bolts, Ete. 


P. & F. Corbin, Locks and Bronze Goods. 
Door locks, knobs and anne... 
Escutcheons and ke 
Padlocks and padloc keys... ae dis 
Bell pulls, mineral, porcelain and ear 














Bell pu!ls, genuine ccc venniiansseses 

Lever bell pulls, genuine bronze d 

Butts’, genuine Dronze...........e-cereees 

Butts’ bronze plated 

Store door locks and latches..............- 

Seewe Ser han ee Sneioksoienes ey =o 
utter hinges&flaps,genuine bronze.dis 10 

Shutter hinges, bronze plated..............00. dis 70 

Flush bolts, genuine bronze.................0+++ dis 70 

Shutter knobs. genuine bronze..............+. dis 50 

Shutter bars, genuine bronze................... dis 60 

Sash lifts, genuine REE IEE dis 60 

Sash pulls and plates, genuine bronze.....dis 60 

Push plates, genuine bronze..............00«« dis 60 

Drawer pull, genuine bronze dis 70 





Letter box plates, genuine bronze... .dis 60&10 
pO ae di 
Bishop’s Deckaye Sash Locks 


Plumbs and Leve s. 



































Standard list.. dis 7o&10 
Pocket levels. dis 7o&10 
Davis’ inclinometers...-..s.cvsccsccsscsoeomes dis 10&10 
Pumps. 
Cistern, best makers.................... dis : 
Pitcher’ spout, best makers dis 60&1 10 
Pitcher spout,cheaper goods........... 8 70@ 708s 
oT Animal. 
Bishop’s I. 8 doz $6 co 
Bishop’s O 3 papane cunsesoqnoneasosoconensonsoscs 8 doz $5 25 
Bishop’s PIONnee’............cccseesssseseeoees doz $3 75 
Bishop’s American doz $2 75 
Rakes. 

Cast steel is 70 
aT dis 7o@70&5 
Razors. 

. R. Torrey Razor dis 20 
ostenholme & oh ee peossnacineea —< 10 
pS ET Re 50 net 
Rat Killers. 
i ise: cossancicetnseccdaneestaiele 8 gross $15 0o 
Scales. 
Hatch, Counter, No. 171.......ccssseees $B doz $21 co 
Hatch, Tea, NO. 161.......0csceeeees 8 doz $6 75@7 oo 
Chatilion’s Grocers 8 50 
Family Turnbulls.............cccccssses dis 30@30&10 
Scale ms, List of January 
12, 1882 dis so& 10@s08& 108&4 
Screw Drivers. 
Stanley R. & LL. Co.’s Varnished 
III. ccccccccese ecnsosnsncncqnnonmnseonennanesd is 65&10 
Steatker R. & L. Co.’s Black Handles.dis 6o&10 
Sets interchangeables............... @ doz $18 dis as 
Squares. 
Steel ont t ton 
Nickel plated ‘ wan nnn an be oo 
ton’s a7 ¢ euyase an eooeee C) 
etry and MILET...cccerertlls po&re 























Tacks, Brads, Etc. American iron cut tacks........... dis “ae 
CE TIE csnvecoerseverprsnnccsmmanseaae ..dis 
New List, Oct. 19, 1890. Copper finishing and trunk nails dis pon Sng 
Amprics iron carpet tacks ali —— Cigar box nails dene 
dis 7o&ro&10 | Finishing mails.................ccccscscsscsesseeseeees 

ve carpet tacks all kinds.......... dis 7o&10&10 | Hungarian nails and miners’ tacks.dis Saas 

ev edes iron carpet tacks, all kinds Gimp and lace tacks seuiptanespentonsessebeneedl dis 
4 70& 10& 10 SOE siciescssicossased dis €6&10 
Swedes iron tacks...........ccccerseseeees 8 7o&io&i10 | Trunk and clout mails...............ccscccseees dis 66% 
Swedes iron Upholsterers’ tacks. ‘Sis 7o&10&10 | Tinned trunk&clout nails............ ate 66&1c& 10 
Tinned Swedes iron tacks............ dis 7o&r10@10 | Basket nails is 66&1« &10 
Tinned —— iron Upholsterers’ CRE DE icceniicdiscstessnsvcsgnevencendisidd aie 668&1¢ & 10 
tacks... dis # yok 108&10 Common and patent brads............ dis 66&1. &10 

MANUFACTURERS 
Works: SALEM, 0.; FINDLAY, 0. 


General Office: SALEM, O. 


BRANCH OFFICES: 


261 Broadway, New York. 209 Phenix Bldg., Chicago. 
123 Soulard St., St. Louis. 4 Wiggins BI’k, Cincinnati 








We will make your patterns 
cheaper and better than 
can be done elsewhere. 


THE GOBEILLE PATTERN CO., 


CLEVELAND, O. 





FREICHT AND PASSENCER 


ELEVATORS. 


L S. GRAVES & SON, 
Main Office and Works, ROCHESTER, N. Y. 


BRANCH OFFICES: 


NEW YORK, 92 and 94 Liberty St.; BOSTON, 113 Devonshire St.; 
DETROIT, Hodges Building. 


REND FOR CATALOGUE, 


rok N EU CE. LES. 


St. LOUIS, 301 Roe Building; 








Wrought iron open hexagonal turnbuckles. The only buckle made that has 


a perfect wrench Made from charcoal 


hold. 


THE CENTRAL IRON & STEEL COMPANY, 
BRAZIL, IND. 


e@Sole Manufacturer. 


iron. 
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Classified List of Advertisers, 


The star (*) indicates that the adv. appears 
alternate weeks ; the dagger (t) oncea month; 
the double dagger (}) once in three weeks. 








Pace. 
Aluminum— 
Cowles Electric Smelting & Aluminum 
ig GRIN sis cctccdetiaciennees wor evecedereubdipnecs 16 
Bath Tubs - 
tInstantanous Water Heating Co., Chica- 
BID, ‘Bib ccc vescccccenecctsnnncnese cooseunesteoe pouenenecnesce _ 
Bolts and Bolt Machinery— 
Upson Nut Co., Cleveland..............cscesssseese 16 
Books— 
Henry Carey Baird & Co., Philadelphia, 
 Olonecserccsaccevennsscecssesoscenceseccsccncecsccssocscoesces 10 
Belt Holders— 
*W. R. Santley & Co., Wellington, O........ —_ 
Boilers and Boiler Attachments— 
Babcock & Wilcox Co., New York............ 20 
Columbia Injector Co., "Cleveland............... 12 
Penberthy Injector Co., Detroit, Mich...... z0 


Wm. B. Pollock & Co., Youngstown, Ou I 
Camp *tools— 
Acme Manusacturing Co., Springfield, O.. 10 


Chaplets— 

Forest City Machine Works, Cleveland... 13 
Chucks— 

Parkin & Bosworth Co., Cleveland............ 20 


Coal and Coke— 


Pittsburgh & Wheeling Coal Co., Cleve- 
land.......0 +» eceseee 13 


Cornice Work— 
W. H. Mullins, Salem, O.......0c.csccccesreeceeers 10 


Cranes and Derricks— 
Wm. Tod & Co., Youngstown, O...... jencccenen ED 


Car Wheels— 
Bowler & Co., Cleveland.......... 


Chain Belting— 





secceeees sececeree 12 


Jeffrey Mfg. Co., Columbus, O........cc0esee00 - 14 
Damper Regulators— 

*Curtis Regulator Co., Boston, Mass....... 18 
Die Makers. 

Avery Stamping Co., Cleveland......... cccseee ES 
Drilling Machines— 

Universal Radial Drill Co., Cincinnati, O.. 12 
Dry Kilns— 

*Akron Heating & Ventilating Co., Ak- 

MR, Ili. chcakn conses rovenqconevventadeuecharetiereousonetee II 

Slevators— 

L. 8. Graves & Co., Rochester, N. Y......... 15 
Explosives— 

Hercules Powder Co., Cleveland......... ienaoten 18 


Electrical Manufactures— 
eveland Electrical Mfg. Co., Cleveland — 
rush Electric Co., Cleveland 12 


Elevator Buckets. 
Avery Stamping Co., Cleveland............... 16 


Emery Wheel Machinery— 
J. Wendell Cole, M. E., Columbus, O., or 





CHICAGO, T1.....0000 werrcersccesevcccececceeneseees seeee 20 
Emery Wheel Flanges — 
*Edmurd R. Ware, Chicago, I1l.. icasen Se 


Engravers and Mlectrotypers—_ 
Mchepee, Mioctectype & Engraving Co., 











SUIINIEID. ccnacdcceceenesencehassencansetesuseotsiiosets 
Union Sc Foundry, Cleveland.... 
Engines (Steam) 
*Chandler & Taylor Co., Sptionapstio, Ind. 12 
qe. . Leffel & Co., Sp -ingfield, O Recah cacksastones 18 
m Tod & Co., Youngstown, Oo i. oo 
Skinner Engine Co., Erie, Pa............ ae 
Aetna Machine Co., Warren, O... ...... no 
C. H. Presley & Co., Cleveiand.................. 12 
Wvoibury Engine Co., Roceester, N. Y... 16 
Sngines (Gas)— 
Schleicher . somone & Co., Failaicighie, | 
Pa. and Chi NININGL. TEE cncasenensseansannentesaspesonent 
Vea Duzen Gas Engine Co., Cincinnati, 
17 
Engines (Hoisting)— 
John F. Byers, Ravenna, O............cseesseeee 13 
Engines (Oil) ‘ 
C. H. Presley & Co., Cleveland, O.............. 12 


ngineers’ Specialties— 
Crescent Manufaeturing Co., Cleveland... 14 


*Curtis Regulator Co., Boston, Mass......... 18 

Sensible Packing Co., Chicago, 111... ........ 10 
Ejectors— 

James Jenks, Detroit, Mich 12 





Flue Cleaners— 
Crescent Manufacturing Co., Cleveland .. 1 


¢Butman Furnace Co., Chicago, IIl....... oe 
—— Makers of— 
olds Bros., Columbus, O........0006 cesses 20 
H. Gough, "Cleveland......ccccccessseee adasia 12 
a. 


Cleveland City Forge & Iron Co., Cleveland 20 
For Sale— 


Foundries, Furnaces, Machinery, etc........ 16 
Foundries— 
Bowler & Co., Cleveland.............s0+++++ 12 & 16 


Thos. D. West. Foundry Co., Cleveland..... 1 
Foundry Cupolas— 

Victor Colliau, Detroit, Mich............... eccose 12 
Feed Water Heaters— 

Stilwell & Bierce Manufacturing Co., 





Dayton, , <  e e 20 
Laidlaw & Dunn Co., Cincinnati, O........... 18 

Cox & Morrison, Wheeling, W. Va............ 12 
Frost Proof Steam Traps— 

*Curtis Regulator Co., Boston, Mass......... 18 
Furnace Feeders— 

Brightman Stoker Co., Cleveland ............ 18 
Galvanizers. 

Avery Stamping Co., Cleveland.......0......+. 12 





Gas Machines— 
ae Heating & Lighting Co., Detroit, 





Wkscattnie beeteteebececss ensedoeonebsteectsosacines II 
Gear Cutters— 
ee, Cunningham & Co.,Philadelphia, 
ocene peomtee OS 
a 
Fabric Fire Hose Co., New York............... 19 


Iron and Steel Roofing— 


Sykes Iron & Steel Roofing Co., Niles, O... 19 
= Iron Roofing Co., Cambridge, 











Pavhabies aassiumnetantnitanigiedes 19 
oun Iron Roofing Co., or see 19 
Standard Irom Co. won ah Sibenbedebees 19 
Thompson Manufacturin Co.,Cleveland, 19 
W. J. Burton & Co., Detratt, MAIGR....+9crs000 19 
Berger Mfe. Co., Canton, ee eas, 19 
Holton Iron Roofing Co.. New Lisbon,O 19 
Eberts Bros., Detroit, MiCH..........ccccce.seeess 20 

Iron Ore, Bar and Pig Iron— 

Dalliba, Corrigan & Co., Cleveland.. — 
Oglebay, Norton & Co., Cleveland. - 13 
J. H. Outhwaite & Co., Cleveland... nes 2B 
Condit-Fuller Co., Cleveland, O...........0.00 13 
Pickands, Mather & Co., Cleveland... 3&16 
H. N. Hili & Co., Cleveland......c..ccccscocereeees 13 
E.C. Pope, ee isinsertninenistiecasientdieats 13 

Lathes— 

Sebastian, May & Co., Cincinnati, O... - 14 
H. L. Shepard, Cincinnati, O...........ccccccssse 

Manufacturing Sites— 

Chas. G. Eddv, Norfolk, Va...............ccccsees 17 
A. Arcold, Versailies, MO............00008 oom, 2 


Me'a'lic Lath— 
*Cincinnati Corrugating Co., Piqua, O..... 10 
Mining Machinery— 





Webster, Camp & Lane Machine Co., 
SI I cencenvectints 14 
*Copeland & Bacon, New York............ eevee 


Machine Shops— 
Webster, Camp, & Lane Machine Co., 
pL SS RES > Sa becceces I 
Machinists’ Tools and Supplies— 
Parkin & Bosworth, Cleveland............16 & 20 
Garvin Machine Co., New York........ eT | 
C. H. Pre-ley & Co., Cleveland, O.........000. 12 


Oil Fuel Process— 


Aerated Fuel Co., Springfield Mass............ 15 
Ore Separators— 

H. E. Collins & Co., Pittsburgh, Pa......... 14 
Patente— 

Osborne & Co., Cleveland...... 





Wm. M. Monroe, Cleveland 
Patterns— 
Gobeille Pattern Co., Cleveland, O............ 15 


Pumps (Steam)— 











Laidlaw & Dunn Co., Cincinnati, O. 18 

Rumsey & Co., Seneca Falls, N. Y ne 

Van Duzen & Tift, Cincinnati, O............... 12 
Printing Inks— 

Ault & Wiborg, Cincinnati, O.................. 14 
Paint— 

Iron Clad Paint Co., Cleveland, O.. —_ 

Akron Chemical Co, Akron. O.............see00 16 
Perforated Sheet Metal— 

Harrington & King Perforating Co., 

Chiacgo, I1l........... 18 


Pulleys— 

Ohio Pulley & Machine Co., Warren, O.... 11 
Rolls and Pivions— 

Totten & Hogg Iron & Steel Foundry 





ence ONIN Io casos... cha sushenehesenes 20 
Railroads— 
Time Tables, Etc acssorscosone: 27 
Railway Supplies— 
Bowler & Co., Cleveland............:cscssessseseeess 2 
Cleveland City Forge & Iron Co., Cleve- 
NN ios ddtelcieaaubenetoiagmabeegsares soviasishontroesser’ 20 
Rivete— 


Forest City Machine Works, Cleveland..... 13 
Steel Rails, Blooms and Billets— 


Cleveland Rolling Mill Co., Cleveland....... 13 
Saws— 

Peter Gerlach & Co., Cleveland................. II 
Saw Mills— 

Enterprise Mfg. Co., Columbiana, O......... 16 
Shaftiong— 

Fitzs’mons & Co., Cleveland.. ove soceences 20 

*Brigh. men Machine co... Cieveiand......... — 
Shapers— 

‘J. St: ptoe & Co., Cincinnati, O......... ..... 20 
Second-Hand Machinery— 

D. K. Norton & Son., Cincinnati, O........... 16 
Steam Heating Apparatus— 

*Curtis Regulator Co., Boston, Mass......... 18 


Detroit Heating & Lighting Co., Detroit, 
Mich 


Steam Boiler Inspectors— 
Hartford Steam Boiler Inspection & In- 


surance Co., Hartford, Comn.........c...sesss 12 
Steel Stamps and Stencils— 
J. H. Fleharty & Co.. Cleveland........ccse00ss 16 
F. A. Sackman, Cleveland, O..................... 12 
Sheet Iron— 
Cleveland Rolling Mill Co., Cleveland...... » ¥8 


Steel Castings— 
Chester oe Casting Co., Philadelphia, 


cael sidlasdabaiadbadenubacttasess andnanteaseasonese coscceses IQ 
oan Steel— 

Standard Iron Co., Bridgeport, O...... ecccccees 19 
Stampers of Sheet Metal— 

Avery Stamping Co., Cleveland...........e0000 12 
Stokers— 

Brightmen Stoker Co., Cleveland............. 18 


Stove ripe Crimler:— 

Acme Manufactu ing Co., S;ringfield, O.. 10 
Tinning Steel, Ktc. 

Avery Stamping Co., Cleveland................. 12 
Twist Drills— 





Cleveland Twist Drill Co., Cleveland......... 20 | 


Turnbuckles— 
Geena City Forge & Iron Co., Gove 


UP tii tii rer ir rr errrt tt rT Tritt 


20 
Central Iron & Steel Co., Brazil, Ind...... . 15 


Tackle Blocks— 
— Iron & Engine Weeka, Detroit, 
20 


Water Gas Furnaces— 

W. S. Hutchinson, Chicago, I11........ jenbhiisetee 20 
Window Blinds— 

Hartman & Durstine, Wooster, O............. 13 
Wire Goods— 

*F. Powell & Co., Toledo, O........cscscorsessseees 20 
Wire Machinery— 

John Adt & Son, New Haven, Conn.......... 12 
Wire Nails— 

Salem Wire Nail Co., Salem O.................55 15 
Wood-Working Machinery— 

Indiana Machine Work, Ft. Wayne pad 









Egan & Co.. Cincinnati, 
G. H. Scanlan & Co., Portland. Me.. 
*Battle Creek Machinery Co., 

iy oo ea pani aie _ 








A GREAT BARGAIN in second-hand Plan- 
ing Mill Mach-nery, Engine, Boilers, 
Shafting, etc. A complete outfit at one- half 
its value. L. S. CoLBURN, Agent, 87 Prospect 
St., Cleveland, O. 





NE OF DUNN’S HOISTING MACHINES, 
with over 4o feet ofchain. Good as new; 
capacity, 600 Ibs. Address Dunn, care Iron 
Trade Review, Cleveland, O. 


MISSOURI. 


Coal, Iron, Lead and Zinc fields. 
Immense idle wealth awaiting 
capital. Correspondence solic- 
ited. 





A. ARNOLD, 
Geologist and M. E., 


Lock Box 46, VERSAILLES, Mo. 





IANA MACHINE WORKS 


ORT WAYNE 
=) INDIANA 


BUILDERS OF 


> MACHINER 


+-WRITE. FOR DESCRIPTIVE CIRCULARS 








SRoews- HAND MACHINERY. 
xO ENGINES 












—35h. p. Richmond M: achine Works 
ss—a0te, 7h. p. Horizontal Side Crank. 
49—}0 to 60h, p. Horizontal...........cccee. 
&i—l to 12h. p. Side Crank 
1M—150 to 200h. p. Horizontal Va 





130—25 h. p. Horizontal Side Crank..... 
142—50 h. p. Balanced Horizontal Side 
144—30 h. D: Horizontal. 
1wi—5h. p. Vertical Center Crank.. 


17816 he Ae Horizontal.. 

1si—0 h. p. Balanced Side Crank... 

&—l4 h. p. Self Contained Side Cr: ank.. 25 

197-10 h. p. Balanced Side Crank............ 

202—20 h. p. Center Craink.....cccccccccese 

207-2 h. p. Center Crank.... 

28—2 h. p. Center Crank. lit 

2w—12h. p. Center Crank. : 

21-16 h. p. Center Crank. . 200 

211—16 hh. p. Center Crank. 200 

23—2h. p. Center Crank. 240 

204—20 h. p. Center Crank. 240) 

205—20h. p. Center Crank.... me . 240 

ME—20 th. BD. Combed Cratik..ccccreccorcssrscccescoccecsccces 240 
: STATIONARY BOSLERS. 

77—8h. p. 


103 “Tih. p. " : 
oh. p. Tubular, 2-flue 225 





. p. Horizontal, 6-flue...... 325 
Iss—40 h. p. Horizontal Tubular...... sees 300 
199-30 h. p. Horizontal Steel Tubular............. 300 
MOUNTED PORTABLE pot aleatel 
192—16h. p. Portable on High Wheels.............. 
181—20 h. p. — le on High Iron Wheels..... 600 
2vI—10 h, er. Com. Baxter Engine and 
MROR UIE ins: bs coscicsoves seaessasauueniaseacsssorsiatioxtstucaPackva 25 
63-12 tol4h. p. Ver. Port. Engine & Vert. 





LO eee Eee A ie 250 

14—25 hh. p. Portable Engine and Boiler, skids —- 
135—25 h. p. Portable Engine and Boiler, 
14—10 hh. p. Portable Engine and Boiler, ** 300 
lis—12 h. p. Portable Engine and Boiler, ”. oe 


8—10 h. p. Vertical Boiler and Engine, Base 300 
Portable Locomotive Sty le Boilers. 


48—10h. p. Portable Fire Box, skids pibnleepisncate it 
133-18 h. p. Fire Box, 
153—25 h. p. Fire Box, 
1WI—10h, 4% Fire Box, 
200-20 h. p. Fire Box, 
6—35 h. p. Fire Box, 
78-15 h. p. Fire Box. 
83-60 h. p. Fire Box, 
48—10h.p. Fire Box, 
113—Is h. p. Fire Box, 
Wi—25h. p. Fire Box, 


116—16h. p. Portable 
165—12 h. z Fire Box, 


‘i eA BOILERS, <a 





25—15h. p. Single Flue, mate stndsosnnccnnanes POR 

| ae tO LY 5 ko Sameera erenetengrecnan 100 

134-15 h. p. Steel Vertical Submerged Tube.... 175 
MISCELLANEOUS, 


J. & 8. Graham Single Surfacer and Matcher. - 
Adams 6-Saw Gi ing L ath and Picket Mi 
ew ** Scientific”? 
an c ake. 


sereeeeee 








CLEVELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 
HE UPSON NUT CO, Manufacturers of 
Nuts, Washers, Carriage, Machine, Plow 
and Elevator Bolts, Coach Screws, etc. 
Coal, Lron and Ore. 

CKANDS, MATHER & CoO., Iron Ore and 

Pig Iron, Cor. Bank and Superior Sts. 

Foundries. 


OWLER & CO., Car Wheels, Patent Chilled 
Frogs, and ali kinds of casting. 9 Winter. 
































Hardware and Iron. 
Cr tacturers 0 ROLLING MILL CO., manu- 
Tir 





facturers of Steel and Iron Wire and Steel 
e. 








Machinists’ Supplies. 


pass & BOSWORTH, 9g and 11 So. Water 
St., dealers in Manufacturers’ Supplies, 
Machinery and Tools. 











Stee! Stamps and Stencils. 


ae mr J. H. &CO., Rubber Stamps, 
Seals, Stencils, Automatic Check Pnnches 
and Numbering Machines. 92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, O. 


EBSTER,CAMP & LANE MACHINE Co., 
Founders and Machinists, 12 Main st. 


























26 inch Band Saw, - . - ~ $ 65 00 
30 inch Band Saw, - . - 85 00 
36 inch Band Saw, - - ‘ - 105 00 
Planer Planes 24x9, - - - - 120 co 
Planer Planes 18x5%, - . - -  §5 00 
t2inch Buzz Planer, - - - : 85 00 
Jig Saw, 6 saws, . - - - - 65 co 
Iron Saw Be neh, 3Saws, - : - 68 00 

Other machines in proportion. All of our 


machines gauaranteed to give satisfaction. 
Send for ec'rculars, special cash discounts, 
etc., before buying. 
G. H SCANLAN & CO., 
96 & 98 Preble St., PORTLAND, Me. 








powr tain a SAW MILL) as wiles for 
catalogue and prices of the New Buckeye, 
Address ENTERPRISE MFG. CO., 
Columbiana, Ohio, 





—— 


STATIONARY. 


STEAM ENGINES: 


& BOILERS. 


For Sale atBargains 





WOODBURY ENGINE C0., 


Rochester, N. Y. 





THE CHEAPEST 


ALUMINUM, 


AS WELL AS THE BEST, 


Is offered to the trade by the 


Cowles Electric Smelt'ng & Aluminum Co., 
CLEVELAND, O. 


Price, $2 per pound for Aluminum contained 
in an alloy with copper, ond $1 60 per pound 
when alloyed with iion, the same being sub- 
ject to analysis. 


~——-WANUFACTURERS OF— 
Mangavese Bronze, Aluminum and White Silver 
Bronze. Heavy Castings a Specialty. 















S\A\U.NILO UN - Z 
ELECTROTYPE-: 
FOUNDRY ‘ 


TELEPHONE 2139 
829 SHERIFF ST.CLEVEL ANDSO 
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Keep a Record of Your Insurance 


By ordering one of our Improved 


Expiration Registers. 


Blanks for all the essential points of each 
policy. 


ONLY 50 CENTS (Postage paid). 


Will last for years. Sample leaves sent on 


application. Address 


The Cleveland Printing & Publishing Co., 


Cor. Wood and St. Clair Sts., 


CLEVELAND, 0. 


a ASDLINE 


For Threshing Machines, Hay 
Presses, Corn Shellers, Pile 
Drivers, Well Diggers, &c., 
our newest and latest Engine a little 
wonder and a giant to work. 
Send for prices. Mention this paper. 


Van Duzen Gas & Gasoline Engine Co. 
CINCINNATI, OHIO. 




















ppt TUE 
Hips 


UFACTURES AND PRODUCTS € 
OFTHE UNITED STATES, 
’ mprises EveryArticle madeinthis @ 


@ Country -Indexed and Cassilied—and @ 
@ under each article the namesand addresses @ 


* of’ e 
e THE BEST MANUFACTURERS. e 


© (mplete in One Royal OctavoVol.of over 1000p. @ 
frice inCloth,$5. in Leather.$7. : 


& 
e INDISPENSABLE 

@ to Buyers of Articles inall lines and ©@ 
= 

& 

% 


Invaluable as a Statistical work. é 
- Orders received at office ofthis Paper- @ 
eaeeeeeeeooeeseeoeee te 





Wheeling & Lake Krie Railway. 


THE NEW THROUCH LINE 


BETWEEN 


TOLEDO 


—AND— 
Bowerston, Pittsburgh, Marietta. 
THROUGH COACHES 


BETWEEN 


Toledo & Marietta. 
Through Sleepers Between 
PITTSBURCH AND CHICAGO. 
AND DAY COACHES BETWEEN 
Toledo and Pittsburgh, Via Akron, Cuy- 
hoga Falls, Kent, Ravenna, Leavitts- 
burg, Warren, Niles, Girard, 


Youngstown, New Castle 
and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


A. G. Brarr, 


; aS. M. Hatt, 
Traffic Manager. J 


Gen’! Pass. Agent. 





C LI PSE AUST & | LARK 


mLECTROTYPE 


Z 


heed, NCRAVING CO 


° 
BET MOCE LEVELAN 








TRAVELERS’ RECISTER. 


Standard Time. 
Erle Rallway. 
Depot, South Water Street and Viaduct. 
Arrive. Depart 











N. Y. & Pitts. Express....... gam 25am 
Fast N. Y.& Pitts. Express*io55am *3;00pm 
Mahoning Accommo......... #8 qoam 
Pittsburgh Expresz............ 25pm 
Youngstown Local............. 05am 
Mahon’g div. & Pitts Local *I1 40am 
Mahoning Val. Accom........ 1430pm 
Pittsburgh Express.... + f120pm Iriopm 
New York Express et ee ee 
*Daily. Daily, except Sunday. {Daily ex- 
cept Monday. 


Cleveland & Canton Rallroad. 
(Standard Gauge.) 

Depart for— 

Zanesville and Coshocton—6:50 a. m., 3:00 p. m. 
Canton—6:50 a. m., 3:00 Pp. m., 6:20.p. m. 
Kent—6:50 a. m., 3:00 p. m., *5:45 p. m. 6:20 p. m. 
Bedford—6:so a. Mm. 11:10 a. M., 1:30 Pp. mM1., 3:00 

P. M., 4:40 p. M., *5:45 p. m., 6:20 p. Mm. 10:35 


Pp. 

Newburgh—6:15 a. M., 6:50 a. M., II:10 A. M., 1.30 
P. M., 3:00 p. m., 4:40 Pp. Mm., *5:45 P. m., 6:20 p. 
m., 10:35 p. m. 

Arrive from— 


Zanesville and Coshocton—10:30 a. m.,6:30 p. m. 
Canton, 10:30 a. m., 2:35 p. m., 6:30 p. m. 
Kent—*8:10 &. m., 10:308. m., 2:35 p. m., 6:30 p.m. 
Bedford—6:oo a. m1., *8:10 €.m., 10:30 &.m., 1:05 p. 
M., 2:35 Pp. M., 4:15 p. M., 6:30 p.m., 7:10 p.m. 
Newburg —6:00 &. M., 7:15 a. m., “8:10 a. m., 
10:308. M., 1.05 p. M., 2:35 Pp. M., 4:15 p. m., 
6:30 p. M., 7:10 p. m. 
Trains marked * run daily. 


Valiey Rallway. 
For AKRON, CANTON AND MARIETTA. 

Depot foot South Water Street. 
Depart. Arrive. 
Valley Junction Mail......... ™45am *625pm 
Marietta WOMB n.nccccccsecsees firisam  {225pm 
Valley Junction ress... *415 pm *10 25am 
Cleve. and Canton Express *7yospm {820am 

*Daily. tDaily, except Sunday. 

J. T. JOHNSON, J. B. CAVEN, 

Gen. Supt. Gen. Pass. Agt. 





From Cleveland Union Station. 


PENNSYLVANIA LINES. 
Cleveland & Pittsburgh R. R. 








Depart. | Arrive. 
For Pittsburgh, Balti-) 7 45am] d525am 
more, Washington, Phil- Iris pm) iz50pm 
adelphia and New York.) di1 1opm| 635pm 
745am!| I250pm 
Wheeling and Bellaire. lispm| 635pm 
PEE SE DTI ..cdismactecnss 
Alliance Accom. ........... 3 25pm) tlo1roam 
Ravenna Accom............- 500pm/| 825am 





d Daily. * Except Saturday. Other trains 
except Sunday. 





From Cleveland Union Station. 


MtVernonsPan Handle Route 


Cleveland & Pittsburgh R. R. 











THE FAVORITE 
—AaND— 
PICTURESQUE ROUTE 
—TOo— 


New York, Boston 
and the East. 
The shortest anc 
quickest Route to Pitts. 
ti Washington anc 
Baltimore & the South: 
east 


New Central Depot So. Water St. and Viaduct. 





No. 62, Accommodation. ...........00.s00008 t 
No. 72, New York & Pitts. Express....* 8 10a m 
No. 70, Pittsburgh Accom..............++++ *I11 25am 
No. 64, New York & Pitts. Limited...* 250pm 
No. 66, Mantua Accommo.... oot 

No. 74, Youngst’n Ex........... E 
No. 68, New York & Pitts. E 


No. 61, N. Y. & Pittsburgh Express...{ 515am 





No. 71, Youngstown Accom...............¥ 715 @ ™ 
No. 65, New York & Pitts. Lim........... *955a m 
No. 67, Pittsburgh Accom...........ccss- *12 45pm 
No. 73, Leavitssburgh Local..........0000 *210pm 
No. 63, New York & Pitts. Ex............ *6sopm 
No, 75, Mantua AcCOM............cccceeeeees *720pm 
No. 69, Youngstown Express............. t9iIopm 


Baggage checked through to all points Kast. 


Through tickets and information regarding 
the route can be obtained at office, 141 Superior 
street, and at Depot N. Y., P.& O. Railroad, 
South Water street and Viaduct, Cleveland. 

A. M. TuckRR. Gen. Supt., Cleveland, O. 
W. Cc. RINEARSON, Gen. Pass Ag’t, New York. 
G. E. Fouts, C P. & T. A., Cieveland. 


FT. WAYNE, CINCINNATI & LOUISVILLE 
RAILROAD. 
The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 
Fort Wayne, Indianapolis, Terre Haute, 
Evansville and St. Louis. 

13 ues sHorteR BETWEEN 13 
Fort Wayne and Indianapolis, 
Than any other Route. 

22 MILEs sHoRTER AND QuickeER DOD 
BY THREE HOURS, BETWEEN 


Louisville and | Fort Wayne. 


ASK FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all Agents of connecting lines, 
East, West, North and South. 


GEO. W. SAUL, W. H FISHER, 
Gen’1 Supt. Gen’l Pass. & Tk. Agt. 


FORT WAYNE, IND. 











Depart. Arrive. 
Akron, Orrville, Mill- 
ersburg, Gambier, Mt. 
Vernon, Columbus. Xe- 
nia, Dayton, Cincinna- } 
ti. Louisville, Indianap- 
olis, St. Louis, and all 
points in the South and 
Southwest. 

For Cuyahoga Falls, 
Akron, Orrvilie, Mu1ll- 
ersburg, Gambier, Mt. 
Vernon and Columbus 


For Cuyahoga | 


800a mid 7 coam 
d8o00pm;) s5s40pm 





rigpm 


For Cuyahoga Falls, 
Akron, Orrville, Chica- 
go, and all pointsin the 
West and Northwest. 





8Sooam| 540 
325 pm) 10 





d Daily. Other trains except Sunday. 

Pullman Palace Sleeping Cars daily between 
Cleveland, Columbus and Cincinnati. City 
ticket office, Weddell House corner. 





—~THE— 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


BETWEEN 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 


Washington, D. C., Charleston, W. Va., 
Parkersburg, W. Va., and the South, 


Direct connections at Union Depots, with ali 
great through lines to all Points 





WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Quickest Time. 


Best Accommodations. 





Tickets sold and baggage checked through 
to destination. Reliable information and best 
rates will be furnished by any agent of the 
Popular C. M. 

A. T. WIKOFF, W. K, RICHARDS, 
Pres. and Gen, Mgr. G. P.&T.A. 





PITTSBURGH AND LAKE ERIE 


RAILROAD. 
“Cleveland & rittsburgh Short Line,” 


Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South Kast. 


5 Through Trains Daily 5 
FAST TIME. NO DELAYS. 


‘For scenery picturesque and varied, 
Through valleys green, ’mong mountains ser- 
The Oy py favorite route I ween, 

The P. & L. E. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE'S FAVORITE ROUTE. 


E. HoLBRoox, A. E. CLarg, 
Gen’! Supt., G.P.&T.A. 
Pittsburgh, Pa. 


SCIOTO VALLEY 


RAILWAY. 














Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and po a Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River, 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 





Shortest and Quickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort. 


]. RoBINgoN, Receiver, 


Jno. J. ARCHER, 
Columbus, O. 


Gen’l Pass. Agt 





"Go South, Young 
Man!” 


The Honorable Chauncey M. Depew, in an 
Address to the Alumni Associa‘ion of 
Yale University, said, of his 
recent Tour through the 
Southern States: 


“The net results of this visit to 
the SouTu, to my mind is just this 
—that the South is the bonanza of 
the future. We have developed all 
the great and sudden opportunities 
for wealth—or most of them—in the 
Northwestern States and on the Pa- 
c fic Slope, but he e isa vast country 
with the best climate in the worid, 
with conditions of health which are 
absolutely unp2ral.eléd—with vast 
forests untouched, with enormous 
veins of coal and iron which yet 
have not known anything beyond 
their original conditions, with soil 
that, under proper cultivation, for 
little capital, can support a tremend- 
ous population; with conditions in 
the atmosphere for comfortable 
living Winter and Summer which 
exist nowhere else in the country : 
and that is to be the attraction for 
the young men who go out from the 
farms to seek settlement and not by 
immigration from abroad, for I do 
not think they will go that way, but 
by the internal immigration from 
our Own country it is to become in 
time as prosperous as any other sec- 
tion of the country and as prosper- 
ous by purely American Develop. 
ment.”’ 


Go to Virginia- 


Where the Development is the 
Widest! 

Where the Opportunities are the 
Greatest !! 

Where all are Welcome !!! 


FROM BOSTON AND NEW ENGLAND, 

Go via Merchants’ and Miners’ Steam- 
ship Line, via Norfolk ; Pennsylvania 
R. R. via Norfolk, or Washir gton, or 
Harrisburg ; Balto. & Ohio R. R. via 
Shenandoah Junction. 


FROM NEW YORK, NEW JERSEY, PENNSYL- 
VANIA, DELQ€WARE, MARYLAND, 

Go via Old Dominion Steamship line 
via Norfolk ; Pennsylvania R R. via 
Norfolk, or Washington, or Harris- 
burg; Balto. & Ohio R. R. via Shen- 
andoah Junction. 


FROM OHIO, MICHAGAN AND THE WEST 
Go via Pittsburgh, or via Chattanooga, 
or via Ashland. 


For all information, reference book, 
mineral maps, etc., apply at Agencies 
Norfolk & Western Railroad, 


290 Washington St., Boston. 
303, Broadway, New York. 
1433 Penna. Ave., Washington. 
67 East State St., Columbus, O. 


General Offices, ROANOKE, VA. 
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THE BRIGHTMAN STOKERis Eads 


STEAM BOILER FURNACEIN THE WORLD. 
THE BRIGHTMAN STOKER C2: C LEVEL 











SEND FOR OESCRIPTIVE PAMPALE 





Centrifugal, Rotary and Piston Power Pumps, and 






PUMPS 





OVER 800 VARIETIES OF BRASS AND IRON LIFT AND FORCE PUMPS. 


House Pumps. 








MINNEAPOLIS, 210 South Third st. 
CHICAGO, 218 Lake st, 


a Send for Illustrated Catalogue. PI 
Cs 
RUMSEY & COMPANY, cximrep.) : 
New York City Office: 1i6 Dey Street. Factories: Seneca Falls, N. Y. fe 
é 
Regulators ~ Steam, Water, 

ACENCIES. Sir, and Pum Pressure, 2 Bi 
NEW YORK, 109 Liberty street. STEAM TRAPS, RETURN TRAPS, Sr 

PHILADELPHIA, 2035 N. Front st DAMPER REGULATORS, 
SEPARATORS, Ai 





THE CURTIS REGULATOR CO. 
86 Beverly Street. Boston. 























WILLIAM TOD & CO., Youngstown, 0. 


THE PORTER-HAMILTON SRGINE, 
The Hamilton Blast Furnace Engine. 





Hydraulic Cranes and Accumulators. 
e@@ Heavy special machinery generally. Send for illustrated catalogue. 





STEAM ENGINES, Leripht ane Horizonat station 
3 to 26 Horse-Power. eats. 3 pamphlet free. Address 


JAMES LEFFEL & CO., 


300 Lagonda Avenue, SPRINGFIELD, O. 


ie AM 





For sale by C. H. PRESLEY & CO., 24 So. Water St., Cleveland, O. 


FOR RENT, WITH POWER. 


SPLENDID LOCATION FOR LIGHT MANUFACTURING. 


On or about December 1, 1890, we will remove our entire plant to the new 
Vincent building, on Vincent street, between Music Hall and the Hollenden, 
now occupied by the Dangler Stove & Manufacturing Co. We shall take the 
entire building, which has a frontage on Vincent street of 47 feet, a depth of 
100 feet, and an afgregate floor space of 24,000 square feet. Ofthis space we 
will rent to the right parties about 5,000 square feet, with power. The building 
is located inthe centre of the important business district on Euclid avenue 
and Superior street, and was especially designed and constructed for power 
purposes. It is lighted on three sides, is equipped with large freight elevator, 
is heated with steam, and has gas and water on all five floors. Terms reason- 
able. Apply to 


THE CLEVELAND PRINTING & PUBLISHING CO. 
CLEVELAND, O 





Cor. St. CLAIR AND Woop STREETS., 














f SKINNER ENGINE C0,ERIE.PA. 
re [OVER 3400 IN Use. 


Manuacturers of PORTABLE@STATIONAR! 


> ENGINESBOILERS 


SEND FOR CATALOGUE. 
NEW YORK and NEW ENGLAND OFFICE: 








150 to 2000 H.-P. atest Design’ 
FOR ROLLING MILLS AND ALLOTHER> & 


WORKS WHERE LARGE POWER AND 
CLOSE REGULATION 4S REQUIRED 


CONTRACTS MADE FOR COMPLETE 
—— STEAM PLANTS. — = 
ENGINES ALWAYS IN STOCK. 








reeves’) CIN CLIN NATL. 0. 


















Stamp before @ blast. | blast. | Fragments after a blast) 


STRONGEST and SAFEST EXPLOSIM 


nowm to the Arts. 


‘<= POWDER, FUSE, CAPS 
Electric Mining Goods 


AND ALL bene FOR boyy ah BLASTING, 
» Pown NY 
WERCULES POWDER. "COMPA arn 
40 Prospect Street, Cleveland, 


1..W. WILLARD, Manage™] 





ANNIHILATOR. 
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Ht SIDING. 











No. 7. Extra Heavy Double Planer and Matcher. 


Planes 24 in. wide, both sides, ard metches 14 in. wide. 
With Drop Matcher Attachment. 


Complete Outfits Furnished for 
Planing Mills. 
Carpenter, Sash, Door and Blind Work. 
Furniture, Chair and Bracket Factories. 
Car, Railway and Agricultural Works. 
Buggy, Carriage and Wagon Builders. 
Spoke, Wheel and Handle Factories. 
And General Wood Workers. 


Builders of the Largest Line of Late Improved 


WOOD-WORKING. 
MACHINERY 


IN THE UNITED STATES. 


NOS. 251 to 271 WEST FRONT STREET, 
Tut FG AN [JomPaNy, ole Ohio, U. S. A. : 


Send for Catalogue and Prices, 








EASTLAKE METAL ROOFING, 























ManuractuReD BY 


9S the | bes roofing 
6 


GARRY Y IRON AND STEEL ROOFING COMPARY, 


The Largest Manufacturers of Iron and 
Steel Roofing in the World, 
MANUFACTURERS OF ALL KINDS OF 
fron_and Steel Roofing. Crimped and Corrugated 
Siding. Iron and Steel Tile or Shingle, Fire- 
Proof Doors.and Shutters. Iron 
Ore Paint and Cement. 


Iron Frames for Roofs and Buildings. 
No. 152 MERWIN ST., CLEVELAND, O. 
@@ Send for circular and price list No. A 








W7. J. BURTON ch&K CO... 


Calvanized Iron Cornice Works, DETROIT, MICH 


Soft Steel Plates and Sheets, 


CORRUGATED ROOFING, 





Galvanized Iron. Patented Leveled Sheet. 


THE STANDARD IRON COMPANY, 


BRIDGEPORT, OHIO. 





All my Tron 







SYKES’ 


IMPROVED as 








Q 

Best Roof in J 
Suitable forall S 
Grae of f ‘ 3 
uildings. af >, 
asy put on. one Linseed ° 


SYERnS IRON & eT mmr, RoorFine CcoO., 
pend\nd mention this paper.” ~=—Ss« NILES, O., and CHICAGO, ILL. 


and mention this paper. 





OLTON [RON ROOFING 


CEILING &c. 
NEW LISBON, o 
AGENTS WANTED EVERYWHERE 


“Treated” COTTON, Rubber Lined 


Fire and Mill Hose. 


Fabric EFE*ire Hose Co., 
5 BARCLAY ST., NEW YORK, N. Y. 


ROOFING 








CORRUGATED [KON 


Seven sizes of Corrugations---Straight or 
Curved. Wewant to mail you the Finest Roofing 
Catalogue ever published. 


THOMPSON M’F’G CO., Cleveland, 0. 





The BERGER MANUFACTURING ae CANTON, 0. 


make arrange- 

YN hn ments for ROOF- 

we {a faall ING until you 

Salk i Eli is ROOFING have seen ours. 
+ SBEEEEEES = it Excels ail other Metal Roofs. 





CAMBRIDCE ROOFING CO., Cambridge, O.. 


Manufacturers of 


Plain, Rolled, Crimped 
pone . : Edge, Corrugated and Beaa- 
STANDIN ed oofing, Siding and Ceil 
ing. 

PURE STEEL A SPECIALTY 


a@Send for Descriptive 
Catalogue. 


PATENT 


SEAM Sy & GA 


ROWLS 


ROOFING 








FROM i-4 TO 15,000 LBS. WEICHT. 
True to pattern, sound, solid, free from blow-holes and 
of unequaled strength. 
stronger and more durable than iron forgings in any 
position, or for any service whatever. 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 
this steel now running prove this. 
= Crossheads, Rockers, Piston-Heads, etc., for Locomo- 
; tives. STEEL CASTINGS of every description. 
) Send for cirulars and prices to 
“A 


Chester Stee! Castings Co., 
WORKS: OFFICE 
CHESTER, pa. $407 LIBRARY ST.. PHILADEL?H: A, PA 








Be 2 Alon Ng. BetER win "| 


* Fuast Fvnewawes | s| 


a 


E>ac 
pF Sth Behe af MR LUNG MILL WOaK. 


Ve POLLOCK &CO.YOUNGS TOWN, O. 





Otto Gases Engine Works, 


SCHLEICHER, SCHUMM & CO. »{ Zifledeipaie. 


Chicago 
Horizontal OTTO Gas En 
Vertical O TO Gas Engines. 
Twin Cylinder OTTO Gas Engines. 
Combined OTTO Gas Engine Pum 


Combined OfTo Gas Engine Dynamos. 
SIZES: 1, 2, 4, 7, 10, 16, 26 AND 60 HORSE-POWER. 
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J. STEPTOE & CO., 


CINCINNATI, - OHIO, 


MANUFACTURERS OF 


Crank and Geared 


‘SHAPERS. 


Send for Latest Illustrated Catalogue. 


CLEVELAND WHEELBARROW CO.., 


{40 Detroit Street, | 
CLEVELAND, OHIO. 












Sri. VY EL...’ 


PATENT LIME-EXTRACTING 


Heater and Filter 


COMBINED, 


Is the only Sme-cntzagting Heater that will prevent scale in 
steam boilers, removing all impurities from the water before 
it enters the boiler. Thoroughly tested. 


OVER 3,000 OF THEM IN DAILY USE. 





This cut is a fac-simile of the appearance of a No. 5 Heater at 
work on ordinary lime-water when the door was removed, 
after the Heater had been running two weeks. 


ILLUSTRATED CATALOGUES, 


Stilwell & Bierce Mfg. Co., 


DAYTON, OHIO. 








OLD 
1874. 






sm wo canoe. Cop. Lake & Kirtland Sts 


CLEVELAND TWIST DRILLCO., ®"42 


Cleveland, 0, wame re nscoors 





e DETRO Tatts. 


Octo HALF THE COST of hofsting saved 
‘ ® to Machinists, Builders, Contrsctors 
and OTHERS. Admitted to be the 

reatest improvement EVER made 
in Tackle Blocks. Write for Cata- 
logue. 


Fulton Iron & Engine Wks. 
Est. 1852. 17 Brush St , Detroit, Mich. 














The ExX¥art or DWwetroit 


Emery Corundum Wheels and Machinery. 


Write to J: WENDELL COLE, M. E., 
Box 152, Chicago, Il., or Box 84, Columbus, O. 
as@-N. B.—Also Agent for WM. SELLERS & Co.’s SPECIAL TOOL GRIND- 


ER’ and Twist DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, 
Indiana, Illinois and Wisconsin. 








“PHENOMENAL.” 


PENBERTHY AUTOMATIC INJECTOR 
Within One-Half Per Cent. of Perfection. 


The PENBERTHY and other Injectors were sent to the 
Michigan University at the request of Prof Mortimer E. 
Cooley, under whose direction the tests were made. We 
quote from the report, which speaks for itself: 

* The next Injector tested was the Penberty—size B—a 
machine which not only worked most easily—being per- 
fectly automatic within a wide range—but also with a 
hieh degree of economy as reference to the tables will 
show. Forcing against a constant pressure of 65 Ibs. and 
with steam pressures varying from 45 Ibs. to 90 Ibs., the 
proportion of water forced to steam used rises steadily, ff 
while the duty or work and the efficiency as a boiler feeder 
undu'ate—the efficiency of 90% per cent. as recorded in 
table XIV being a phenomenal result.” 


PENBERTHY INJECTOR CO., 117 7th St., Detroit, Mich. 


Cc. H. PRESLEY & CO., Agents, Cleveland, O. 


WE are sole agents for the State of Ohio for the celebrat- 
ed K. & F. file. During the past eight years we have sold 
a good many thousand dozen with results most satisfac- 
tory to our customers and ourselves. For machinists’ 


use especially we consider them without a superior, and 
much beter than the average quality sold. Our stock 
is large and well assorted. 


THE PARKIN & BOSWORTH CO., 9 and 1f South Water Street, CLEVELAND, 0. 











BUCKLES. 





The list retail price of this Buckle is less than one-half the 
wholesale price of inferior goods when we commenced to man- _— , 
tacture, and dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods 


CLEVELAND CITY FORGE & IRON CO,,. CLEVELAND, Onio. 








REYNOLDS BROS., ‘TOLEDO 


Hand Cat Files | WIRE & IRON WORKS, 


Roof Cresting, 
Wire and Iron Window Guards, 
Stable Fixtures, 


And Builders’ Wire and Iron Work of every 


183 & 136 N. Water St, 


COLUMBDS, OHIO. 


Old Files Recut and 
Warranted Superior to 








4 Description. 

lead Tempered in the | F, POWELL & CO 
market. Send for price . “ 
list. TOLEDO, OHIO, 


Awarded the 


UN ; 


GRAND PRIZE at the Paris Exhibition. 





> 





ee 
ock 


FORSTER’S PATENT ROCK & ORE BREAKER 


For Either Coarse or Fine Crushing. Nearly 400 in Use. 


Does the work of any 
other Breaker with but 
one-third the power and 
one-half the expense of 
keeping in repair. 

Only manufacturers. 
Correspondence solicited. 


——FOR=— 


MINES, RAILROADS, 
and Macadam. 


Manufacturers of Sand ard Chill Rolls and Blooming Mills 


and General Rolling Mill Machinery, = = 


The Totten & Hogg Iron & Steel Foundry Co., Pittsburgh, Pa. 


Water Gas Furnaces 


FOR LOCOMOTIVES, STEAMBOATS AND STATIONARY BOILERS. 


A Perfect Smoke Burner. 
325 Dearbornsst., Chicago. 











W. S. HUTCHINSON. 





ONIGNVLS GHSSHYd 


ded 1104 pue pedmpp A 


ANVAS 


Jobbers of all kinds of 
Roofing Materials. 
ONIA0O0ON NOU! 





FITZSIMONS & CO.. IP Ny 


| 





COL 





SHAFTING oir 


CLEVELAND, OHIO, 


DRAWN 






















IRON 


| 
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